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6 STREAM MEASUREMENTS IN 1905, PART XIIL

" In all sections of the country permanent zaging stations are maintained for general statis-
" tical purposes, to show the conditions existing through long periods.  They are also used

as primary-stations, and their records, in connection with short scries of measurcments,
sorve as bases for estimating the flow at other points in the drainage basin. |

During the calendar year 1905 the division of hydrography has continued measuring the
flow. of streams on the same general lines as in previons years. Many new and improved
methods have been introduced, by which the accuracy rad value of the results have been

“increased. Approximately 800 regular gnging stations were maintained during the year,

gnd an exceptionally large number of miscellancous measurements and special investiga-
tions were made. The “Report of Progress of Stream Mensurements,” which contains
the results of this work; is published in a series of fourteen Water-Supply and Irrigation
Papers, Nos. 165 to 178, as follows: i

No. 165. Atlantic const of New England drainage. X

No. 166. Tudson, Pussale, Raritan, and Delawnre river dralnnges.
No. 167, Susquehanna, Gunpowder, I'ntapsco, P'otomac, James, Toanoke, and Yadkin river

dralnages.
No. 168, 8antee, Savannah, Ogrecheo, and Altamahn rivers and eastern Gult of Mexlco draln-

ARCA,

No. 102. Ohlo and lower eastern Mississippl river dralnages.

No. 170, Great Lakes und 8t. Lawrence River drainagea.

No. 171. 1ludson Bay, and upper castern and western Mizsiasippl River dralnages.
No. 172, Missourl River drainnge,

No. 173. Meramee, A -knnsns, Red, and lower western Minsissippl Fiver drainages.
No. 174. Western Gulf of Mexico and Rio Grande drainnges.

No. 175, Colerado River dralnage.

No. 176, The CGreat Linsin drainage.

No. 177, The Great Basin and Pacific Ocean dralnages in Californis.

No. 178, Columblis River and I'uget gound dralnages.

These papers embody the data collected at the regular gnging stations, the results of the
computations based on the observations, and such other information na may have a direct
bearing on the study of the subject, and include, na far as practieable, descriptions of the
basins and the streams draining them. '

For the purpose of introducing uniformity into the reports for the various years the
drainnges of the United States have been divided into eleven grand divisions, which have
been again divided into secondary divisions, ns shown in the following list. The Progress
Report has been made to conform to this arrangement, ench part containing the data for
ono or more of the sccondary divisions. The sccondary divisions have in most cases been
redivided, and the facts have been arranged, as far as practicable, geographically.

Drainage baxins in the United States.

NORTHERN ATLANTIC PRAINAOE BASINA,

At, John, . ! Thanes,

8t. Croix. 1lousntonie.
I'enobscot. Hudron,
Kennebee, Passule,
Androscoggin. Raritan,
I’reaumpscot, Delnwnare,
Raco, Busquehanna,
Merrimac, & Potomac.

Conneetleut. Minor Chesnpeake Bay,
DBluckstone, Minor northern Atlantic.

BOUTUERN ATLANTIC DRAINAGE DASINGE.

Jamen, . Qreat Pedee (Yadkin),

Chownan, . Bantee,

Toanoke. ) ‘Bavannah.

Tar. ) Ogechee,
s Noeuse, Altamaha. .
“ Capo Fear, G Minor Southern Atlantle. « =~
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MAP OF THE UNITED STATES, SHOWING LOCATION OF PRINCIPAL RIVER STATIONS MAINTAI
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DEFINITIONS, -

EASTERN QULF OF MEXICO DRAINAGE BASINS.
Pearl.

Buwanece,
Apalachicola. Minor castern Gulf of Mexlco,
Mobile.
y EASTERN MISSISSIPP] RIVER DRAINAGE BASINS,
# Lower eastern Mississippl. l Upper eastern Missiasippl.
., Ohlo. :
i 1
i ST. LAWRENCE RIVER DRAINAOE BASINA,
. Lake Superior. Niagara River.
Lake Michigan, Lake Ontarlo.
Lake Huron. Lake Champlain (Richellou River).
Lake St. Clalr, Minor 8t. Lawrence,

Lake Erle.
WESTERN MISSISEIPTI RIVER DRAINAGE DABSINS,

Upper western Missjasippl. Lower western Misaissippl,

Missourl. Arkansas,
Meramec. Redl,
WESTERN GULF OF MEXICO DRAINAGE RABINS.
Sabine. e Guadelupe, .
Neches. San Antonlo,
Trinity. Nucces,
Brazos. Rio Grande,”

Colorado (of Texas). Minor western Gulf of Mexlco,

COLORADO RIVER DRAINAGKE RARIN.

THE GREAT DARIN,

Wasatch Mountains, Blerra Nevada,

Humbeoldt, Minor streamas in Oreat Basin,
PACIFIC COABT DRAINAGK BAKINK,

Bouthern Paclfic. | Columbia,

San Francisco Bay. | Puget Bound,

Northern Paclfic.
HUDARON DAY DRAINAOGK DANING,

DEFINITIONS,

The volume of water flowing in a stream—the * run-off"" or * discharge "' =iz exproweed
in various terms, each of which has become aasocinied wilia vertain clam of work, These
terma may be divided into two groupa—(1) those which represent the rate of flow, e
second-foot, gallons per minute, miner's Inch, and run-off in second-leel per square mile}
and (2) those which represent the actual quantity of water, s run-oif in depth in fmbes
and acre-feet.  They may be defined aa follows:

wSecond-foot” s un abbrevintion for cuble foot per second, and la the rete of dishaipe
of water lowing in nstream 1 fuot wide, 1 foot deep, sl & rute of | food per second, 11 b
generally used mx w fundamental unit from which vtliers are computed,

“Gnllons per minute” Is generally used In connection with pumping and ity waler
supply.

The “miner's Inch” I the.rate of discharge of waler passing through an orifice 1 nrh
square under & head which varies locally, It has been commonly used by miners and
irrigators throughout the Woat, and i defined by statuts in each Blate in which it in wed,
In most States the Californin miner's inch bs used, which ls the Aiftieth part of o wcond-foud.,

“Socond-feet per square mile" b the aversge number of cuble feel ol waler fowing pre
wecond from each square mile of area drained, on the ssumpiion that the run-dl is div
tributed uniformly Loth s regards thne and ares,
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8 STREAM MEASUREMENTS IN 1905, PART XIIL

to which the drainage area would be covered if all the
riod were conserved and uniformly distributed on the
off with rainfall, which is usually expressed in

“ Run-off in inches” is the depth
water Nowing from it in » given pe
surface. It is used for comparing run
depth in inches.

“ Acre-foot” s equivalent to 43,560 cubic feet, and is the quantity required to cover

an acre 1o the depth of 1foot.  Itis commonly used in connection with storage for irrigation
work. There is a convenient relation between the second-foot and the acre-foot. One

second-foot flowing for twenty-four hours will deliver 86,400 eubic feet, or approximately

2 nere-fee’.
ENXPLANATION OF TA BLES.

For each regular gaging station nre given, us far as available, the following data:

1. Description of station.

2. List of discharge measurements,

3. (ia:v-hcig‘nl table.

4. Rating table.

5. Table of estimat

ohiained to date.

The descripiions of stations give such general information about the locality and equip-
ment s would enable the reader to find and use the station. They also give, ns far as
possible, a complete history of ull the changes since the establishment of the station that
would be factors in using the data collected.

The discharge-measurement table gives the results of the discharge measuremen:s made
during the year, including the date, the name of the hydrographer, the gage height, the
area of cross section, the mean velocity, and the discharge in second-fect.

The table of daily gage heights gives the daily fluctuations of the surface of the river as
found from the mean of the gaze readings taken each day. The gage height given in the table
represents ihe elevation of the surface of the water above the zero of the gage. At most
stations the gage is read in the morning and in the evening. ’

The rating table gives discharges in second-feet correspondinhg to each stage of the river
as given by the gage heights.

In the table of estimated monthly discharge the column headed “Maximum™ gives the
mean flow for the day when the mean gage height was highest; this iz the flow as given in
the rating table for that mean gage height. As the gage height is the mean for the day,
there might have been short periods when the water was ligher and the corresponding
discharge larger than that given in this column. Likewise, in the column of “Minimum”
the quantity given is the mean flow for the duy when the mean gage height was lowest,
The column leaded “Meun" is the average flow for each second during the month. On
this are based computations for the three renmining columns, which are defined ubove,

In the computations for the tables of this report the following general and specinl rules

have been used: i

ed monthly and yearly dischnrges and run-off, hased on all the facts

Fundamental rules for computation.

1. The highest degree of precision consistent with the rutional use of time and money I8 imperative,

2. All iterns of computation should be expressed by at least two, nnd not more than four, significant
figures,

2, Any mcasurement In a vertieal veloeity, mean veloelty, or dischnrge curve whose per cent of error
i3 five times the average per cent of error of all the other measurements should be rejeeted,

4, In reducing the number of significunt Ngurex, or the number of decimal places, by dropping the
last figure, the following rules apply:

(2) When the figure in the pluce to be rejected Is leas than 5, drop It without changing the preeeding
figure. Example; 1,827.4 becomes 1,827,

() When the figure in the place to be rejeeted Ix greater than 8, drop it and Increase the preeding -

figure by §. Example. 15276 beeomes | K28,

() When the figuro in the place to be rejected i85 and 1t I preceded by an even Agure, drop the &,
Example: 18295 becomes 1 KN,

(3 When the figure i the place to be rejeeted Ix 5 and it 1s preceded by an odd Agure, drop the &
and inerease the preeeding Ngure by 1. Exumple: 1,527.5 becomes 1,X28,

&
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2. Monthly means are Lo be carr
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1 second-foot equals 50 Califor
1 second-foot equalsa 38.4 Color
1 second-foot equals 40 Arizon:
1 second-foot equals 7.48 Unit
640,272 gallons for one day.
1 second-foot equals 6.23 Brith
1 second-foot for one year covi
1 second-foot for one year equ
1 sccond-foot equals< about 1 a
1 sccond-foot falling 10 feet eq
100 California riiner’s inches e
100 California miner's Inches e
100 California miner’s inches {
100 Colorndo miner's inches et
100 Colorado miner's Inches e¢
100 Colorado miner’s inches &
100 Colorndo miner's inches fc
100 United Statea gallons per
100 United States gallons per
1,000,000 United Btates gallon
1,000,000 United Rtates gallon
1,000,000 eubie feet equal 22.98
I_mn.-luol equals 325,550 gall
1 Inch deep on 1 square mile
1 Inch deep on 1 square mile
1 inch equale 2.54 centimeten
1 foot equals 0.2048 meter,
1 yard oquals 0.91 4 meter,
1 mile equals 1.00035 kilomet
1 mile equals 1,700 yards; oq
1 aquare yard equals 0.K% »q
1 acre equals 0.4047 heotare,
1 nere equals 43,500 square fe
1 nero equals 200 fox L square,
1 squam mile cquals 229 heet
1 square mile equals .79 sq
1 euble fool equals 0.003 cul
1 cubila foot equals 7.48 galle
1 cubile fool of waler weighs
1 eubiie yarl equals 0.764 o
1 eubic mile equals 147,190
1 cubic mile rquals La67 wo
1 gnllon equals 3,700 liters,
1 gallon equals &.36 pounds
1 gullon rquals 231 culsie Ine
1 pound equals 0,838 kilogt
1 avolrdupols poumd equaly
1 troy pound equals 4,70 g
1| meter equalas 30,37 inches,
1 meler rquals 3,480 el
1 meler equala | il yar
1 ktlotuwetpt quals 3,30 foe
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CONVENIENT EQUIVALENT.

8pecial rules for camputart:n,

1. Mating tables are to e construeted ns closely as the datn on which they are based will warrant.
No declmals are to be nsed when the discharge I over 50 second-lect,

2, Dally discharges shall he applled dircetly to the gnge heighta as they arn tabulated.

2, Monthly means nre to be enrried ont to ona declmal plnee when the quantitics are below 100 second-
feet,  Nelween 100 and 10,000 second-feet tha Inat figure in the monthly mean xhall be n significant figure,
Thin also applics to the yearly mean,

4, Bocond-fret per square mile and depth In Inches for the Individunl months shall he earried out to
at leaat three significant figures, exeept In the cnso of decimala where the first slgnifennt Nigure ia pre-
coded by one or more nnights (0), when the quantity shall be enrricd out to two significant figures,
Kxamples 1,25,0.125,0.012,0.0012, The yearly menns for these quantities nre Always (o bo expressed In
three signifoant Ngures and at lenat two deeimal places,

CONVENIENT BQUIVALENTH.

1 mecond-fant equala 5 California miner's Inches,

1 second-fobt equaln 34,4 Colorado miner's Inches,

1 secand-foot squala 40 Arizonn miner's Inches,

1 seeond-toot equala T.4% United Klates gnllons per secoml; ocunla 44%,8 gallons per minute: eyunla
040,272 gallone for one day,

1 sevond-fool equats 6,21 1ritish imperial gallons per rocotnl,

1 meanid-lool for one year covers | spuam mile 1,131 fret deepi BLAT2 Inches ileep,

1 meeotst-loot for one year equals 0,000 14 eubie mile; equale 315,00 cubie frel,

1 meeond-fant equals about | aerv-inch per hour,

1 seennd. foot falling 10 fel viuale 1L,1M horrepower,

100 Caltfornta riiner's inehes equal 13 United Rinten gallona per second,

100 California miner's ineles equal 77 Colorado miner's inehes,

100 California miner's inehes for one dny equals 4 acresfeel,

10 Colorada miner's inchow squal 2.00 second-feel,

100 Colarada miner's inehes equal 19,5 United Rtaton gallons per seeond,

100 Colorasdo miner's nches equal 130 California miner's inches,

100 Calarnda miner's inehes for one day evual 5.2 aepefont,

100 Uinited Kiates gallons per minnte equal 273 second=font,

10 V' iiteed Kiaton gallons per minnie for one day pouial 0,44 sere-loot,

1,000 U nited Kiates gallons per day equal 1,55 second-feet,

1m0 Vniied Kiatos gallons repiial 307 aepediwt,

§ A0 enbije foel eoual 72,64 acresirel,

1 wepesdont eguala SR gallons,

1 ineh dewp on | squate mile sepials 2,328,200 eilie frwt,

1 tnck deegs o ) squape mile sqiale 0.0737 meatd-fool jwr yraf,

1 inch popunie 2,54 cetlimelors,

1 twal nquals 0,306 weler,

1 yard aouals 9144 meter,

1 mithe souaie ) Am3s kilometers,

1 ite eqquals 1,700 pards; equals 4,00 feed; equale 63,30 inehes,

3 nquame yard eoquals 00530 mjuae meied,

) aemw ogunle 06047 hewtate,

) o sginie 43,500 mpuare fel] eqiale LK mgiai ) anis,

1 nome oygiiule JO0 fn { squa e, neadly,

1 mgun i pitle oyuiale tw heetades,

1 mgunmy ke ngunle 1.5 aquate hilmtneters,

1 oble B suguinde G078 eulie melad,

1 obie Gl angunda 1,80 galionag onpuats 09004 At

1 ol Bt of waleq weigha 67,3 pounds,

1 oubiie yabd oguats 8, Todo sulie Peded,

1 ok aniie eaguinde AT 10 ANRI SRR e hed,

1 putie il oyunde Gl ssrmnd-hast et s jvah

1 gniion oygusds BIRb Jieds,

1 gadion ryvals 0,30 pounds of waliy,

1 gndion iguade B pule Bwkes tigwid mmamipe),

1 povind eyrade 8,400 bilagiam,

1 aveipduimts pound nyuale [FL TN

1 Uimy povnd ogunds b ho grams,

1 ket ogunds 30,80 ohes,  §ag, 1. IHoat,

1 awked oqunds 3 uomih e, o 0.0 honig,

1 pnted oghindn § A0ILL pardn, B, DaNReREN,

1 bttt ngusls B foni syghale Bvesighths mite, smait),




10 STREAM MEASUREMENTS IN 1905, PART XII.

1 square meter equals 10.764 square feet] equals 1.196 square yards.

1 hectare equals 2.471 acres.
1 cubic meter equals 35,314 cubie feet; equals 1
1 liter equals 1.0567 quarts.
1 gram cquals 15.43 grains.
1 kilogram equals 2.2046 pounds.
1 tonneau equals 2,204.6 pounds.
1 foot per recond equals 1.097 kilometers per hour.
1 foot per second equals 0.68 mile per hour.
1 cubic meter per minute equals 0.5586 second-foot,
1 atmosphere equals 15 pounds per aquare inch; equals 1 ton per square foot; equals 1 kilogram per
aquare centimeter. ’
Accelerntion of gravity equals 32.16 feot per second every second.
1 horsepower equnls 570 foot-pounds per second.
1 horsepower equals 76 kilogram-melcrs per second.
1 horsepower equals 746 watls,
1 horsepower equals 1 second-foot fulling 8.8 feet,
1} horsepowers equal nhout 1 kilowatt,
To ealculate water power quickly: m_,‘_—""‘ XITJ’_'_"‘ ""'":.\'nt horsepower on waler wheel, renlizing
80 per cent of the theoreticnl power,
Luick formtla for computing discharge over welrs: (
of welr In Inches; h=hend In inches flowing over welr,

To change miles to Inches on map:
Seale 1:125000, 1 mile=0.50688 Inch.

scale 1:00000, 1| mile==0.70400 inch,
Scale 1:62500, 1 mile==1.01375 Inches,
Seale 1:45000, 1 mile—=1.40800 inches.

308 cublc yards.

subie feet per minute equals 0.4025 IV A%, 1=length
measured from surface of still water.

FIELD METIIODS OF M EASURING STREAM FLOW.

The methods used in collecting these data and in preparing them for publication are
given in detail in Water-Supply Papers No. 04 (Hydrographic Manual, U. 8. Geol. Survey)
and No. 05 (Aceurney of Stream Mensurements). In order that those who use this report
may readily become aequainted with the general methods employed, the following brief
deseription is given.

Streams may be divided, with respect to their physical conditions, into three classes—
(1) those with permanent beds; (2) those with beds which change only during extreme low
or high water; (3) thoso with constan.ly shifting beds.  Tn estimating the daily flow special
methods are necessary for cnch elass, The data on which these estimetes are based and
the methods of collecting them are, however, in general the same.

"Mhere aro three distinet methods of determining the flow of open-channel streams—(1)
by mensurements of slope and cross scction and the use of Chezy’s and Kutter's formulas;
(2) by meanx of a weir; (3) by measurements of the velocity of the current and of the area
of the cromt section.  Tho mothod chosen for any caso depends on the local physical con-
ditions, the degree of nccuracy desired, the funds nvailable, and tho length of time that the
record s to be continued,

Slope method.—Muel information has been collocted relative to the cocfMicients to bo used
in the Chezy formuln, e=cv/F 7 Thix has been utilized by Kutter, both in developing his
formula for ¢ and in determining the values of the cocfTicient n, which appearns thervin,
The results obtained by the slopa method aro in general only roughly approximate, owing
to the difliculty in obtaining accurate data and the uncertainty of the value for n to be used
in Kutter's formula,  The most common use of this method is in eatimating the flood dis-
chargo of n stream when the only data available aro the cross section, the slope, as shown
by marka along the bank, and a knowledge of the general conditions.

Weir method,—When funds aro available and the conditions are such that sharp-created
welre ean bo erected, these offer the best facilities for determining flow, 1t dama are suit-
ably wtunted and constructed, they may be utilized for obtaining roliable estimates of flow.
The conditions neeosary to hifkure good resulta may be divided Into two elnssca—(1) those
relating to the physieal charneteristios of the dam i:nell and (2) thoso relating to the diver-
wlon and use of water around and through the dam. .
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FIELD METHODS OF MEASURING FLOW. 11

The physical requirements are as follows: (a) Sufficient height of dam, so that back-
water wi.l not inerfere with free fall over it; (b) absence of leaks of appreciable magni-
tude; (¢) topography or abutments which confine the flow over the dam at high stages®
(d) level crests, which are kept free from obstructions caused by floating logs or ice; (€)
crests of a type for which the coefficients to be used in Q=¢ b h’-‘. or some similar standard
weir formula, are known (sce Water-Supply Paper No. 150); (f) cither no flash boards or
exceptional care in reducing leakage through them and in recording their condition.

Preferably there should be no diversion of water through or around the dam. Generslly,
however, a dam is built for purposes of power or navigation, and part or all of the water
flowing past it is diverted for such uses. This water is measured and added to that passing
over the dam. To insure accuracy in such estimates the amount of water diverted should
be reasonably constant. Furthermore, i should be so diverted that it can be measured,
either by a weir, & current meter, or & simple system of water wheels which are of standard
make, or which have been rated as meters under working conditions, and so installed that
the gate openings, the heads under which they work, and their angular velocities may be
accurately observed. )

The combination of physical conditions and uses of the water should be such that the
estimates of flow will not involve, for a critical stago of considerable duration, the use of a
head, on a brond-crested dam, of less than G inches. Moreover, when all other conditions
are good, the cooperation of the owners or operators of the plant is still essential if reliable
results are to be obtained. :

A gnging station at & weir or dam has the general advantago of continuity of record
through the period of ico and floods, and the disadvantages of uncertainty of coefficient
to be used in the weir formula and of complieationa in the diversion and use of the water.

Velocity method —~The determination of the quantity of water flowing past a certain aec-
tion of n stream at n given time is termed a discharge measurement. This quantity is the
product of two factor-—the mean velocity and the aren of the crosa section. The mean
velocity ix n function of surface slope, wetted perimeter, roughness of bed, and the channel
conditions at, above, and balow the gaging section. The area deponds on the contour of
the bed and the fuetuntions of the surface, The two principal ways of measuring the veloe-
ity of & stream nre by flonts and current meter.

Great caro in taken in the selection and equipment of gaging stations for determining dis-
change hy velocity measurements in order that the data may have the required degree of
accuracy  Their emential requirements are practically the same whether the veloeity s
determined by meters or floats.  They aro Jocnted na far an possible whero the channel is
straight both above and Ielow the gaging section; where there are no cross currents, back-
water, or hoila; where the bed of the stream ia reasonably freo from large projections of &
permanent character; and where the banka are high and subject to ovorflow only at flood
stages, The station must bo xo far removed from the effects of tributary streams and dama
or othe artificin] obstructions that the gage helght shull be an index of the discharge.
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structures, ususlly ref erred to as “equipment,” are

Certain permanent or semipermanent :
ining the fluctuations

generally pertinent to & gaging station. These are & gage for detenn
of the water surface, bench marks to which the datum of the gage is referred, permanent
marks on a bridge or a tagged line indicating the points of measurement, and, where the
current is swift, some appliance (generally & secondary cable) to hold the meter in position
in the water. As a rule, the stations are located at bridges if the channel conditions are
satisfactory, as from them the observations can more rendily be made and the cost of the
equipment is small.

The floats in common use are the surface, subsurface, and tube or rod floats. A corked
bottle with a flag in the top and weighted at the bottom makes one of the most satisfactory
surface floats, as it is afTected but little by wind. In case of flood measurements, good
results can be obtained by observing the velocity of floating cakes of ice or débris. In case
of all surface-float measurements cocfficients must be used to reduce the observed velocity
to the mean velocity. The subsurface and tube or rod floats are intended to give directly
the mean velocity in the vertical. Tubes give excellent results when the channel condi-
tions are good, as in canals.

In measuring velocity by » float, observation is made of the time taken by the float to pass
over the “ run,” a sclected stretch of river from 5010200 feet long. In each discharge measure-
ment a large number of velocity determinations are made at different points across the
stream and from these observations the mean velocity for the whole section is determined.
This may be done by plotting the mean positions of the floats as indicated by the distances
from the bank as ordinates and the corresponding times as abscissas. A curve through
these points shows the mean time of run at any point across the stream, and the mean time
for the whole stream is obtained by dividing the area bounded by this curve and its axis by
the width. The length of the run divided by the mean time gives the mean velocity.

The area used in flont measurements is the mean of the areas at the two ends of the run
and at several intermediate sections.

The essentinl parts of the current meters in use are a wheel of some type, 80 constructed
that the impact of flowing water causes 1t Lo revolve, and a device for recording or indicating
the number of revolutions. The relation between the velocity of the moving water and the
rovolutions of the whesl is determined for each meter. 'This rating is done by drawing the
meter through still water for a given distance at dilferent speeds, and noting the number of
revolutions for each run. From these data a rating table is prepared, which gives the
velocity per second for any number of revolutions.

Many kinds of current meters have been constructed. They may, however, be classed in
two goneral types—those in which the wheel is mado up of a serics of cups, as the Price, and
those having a screw-propeller wheel, a8 the ITaskell. Each meter has been developed for
use under some special condition. In the case of the small Prico meter, which has been
largely developed and extensively used by the United States Geological Survey, an attempt
lias been made to get an instrument which could be used under practically all conditions.

Current-meter measurements may be made from a bridge, cable, boat, or by wading; and
gngi.ng wtations may bo elussified in accordance with such use.  Fig. 1 shows n typical cable
stution.

In mnking the mensurement un arbitrary number of points are laid off on a line perpen-
diculur to the thread of thestrenm.  The pointa at which the velocity and depth are observed
aro known ns mensuring points and are usually fixed at regular intervals, varying from 2 to
20 feet, depending on the size and condition of the stream. Perpendiculars dropped from
the messuring points divide the gnging section into strips. For cach strip or pair of strips
the mean velocity, nrea, and discharge are determined independently, so that conditions
existing in one part of the stream may not be extended to parts where they do not apply.

Throe classes of methods of measuring velocity with current meters aro in general use—
multiple-peint, single-point, anc integration.

The three principal multiple-point methods in general use aro the vertical velocity curve,
0.2 and 0.8 depth; and top, bottom, and mid-depth.

»
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FIELD METHODS OF MEASURING FLOW. 13

In the vertical velocity curve method a series of velocity detertninations are made in each
vertical at regular intervals, usually from 0.5 to 1 foot apart. By plotting these velocities
as abscissas and their depths as ordinates, and drawing & smooth curve among the resulting
points, the vertical velocity curve is developed. This curve shows graphically the magni-
tude and changes in velocity from the surface to the bottom of the stream. The mean
velocity in the vertical is then obtained by dividing the arca bounded by this velocity
curve and its axis by the depth. On account of the length of time required to make a com-
plete measurement by this method, its use is limited to the determination of coefficients
for purposes of comparison and to measurements under ice.

In the second multiple-point method the meter is held successively at 0.2 and 0.8 of the
depth and the mean of the velocitics at theso two points is taken as the mean velocity for
that vertical. On the assumption that the vertical velocity curve is & common parsbola
with horizontal axis, the mean of the velocities at 0.22 and 0.79 of the depth will give
(closely) the mean velocity in the vertical. Actual observations under a wide range of con-
ditions show that this sccond multiple-point method gives the mean velocity very closely
for open-water conditions where the depth is over 5 feet and the bed comparatively smooth,
and moreover the indications are that it will hold nearly as well for ice-covered rivers.

In the third multiple-point method the meter is held at mid-depth, at 0.5 foot below the
surfaco and at 0.5 foot above the bottom, and the mean velocity is determined by dividing
by 6 the sum of the top velocity, four times the mid-depth velocity, and the bottom velocity.
This method may be modified by observing at 0.2, 0.6, and 0.8 dopth.

The single-point method consists in holding tho meter either at the depth of the thread of
mean velocity or at an arbitrary depth for which the coefficient for reducing to mean velocity
has been determined.

Extensive experiments by vertical velocity curves show that the thread of mean velocity
generally occurs at from 0.5 to 0.7 of the total depth. In general practice the thread of
mean velocity is considered to be at 0.6 depth, at which point the meter is held in a majority
of the measurements. A large number of vertical velocity-curve measurements taken on
many streams and under varying conditions show that the average coefficient for reducing
the velocity obtained at 0.6 depth to mean velocity is practically unity.

In the other principal single-point method the meter is held near the surface, usually 1
foot below, or low enough to be out of the efect of the wind or other disturbing influences.
This is known as the subsurface method. The coefficient for reducing tho velocity taken at
the subsurface to the mean has been found to be from 0.85 to 0.95, depending on the stage,
velocity, and channel conditions. The higher the stage the larger tho coelficient. This
method is specially adapted for flood measurements, or when the velocity is so great that
the meter can not be kept at 0.0 depth.

The vertical-integration method consists in moving the meter at a slow, uniform speed
from the surface to the bottom and back again to the surface, and noting the number of
rovolutions and the time taken in the operation. This method has the advantago that the
velocity at each point of the vertical is measured twice. It is well adapted for measure-
ments under ice and na a check'on the point methods.

The area, which is the other factor in the velocity method of determining the dischargoe of
n stream, depends on the atage of the river, which is observed on the gage, and on the gen-
eral contour of the bed of the streant, which is determined by soundings. The soundings
aro usually taken at ench measuring point at the time of the discharge measurement, either
by using tho meter and cable or by a special sounding line or rod. For streams with perma-
nent bods standard cross sections aro usually taken during low water. These sections serve
to check the soundings which are taken at the time of the measurements, and from them any
change which may have taken place in the bed of the stream can be dotected. They aro
also of valuo in obtuining the area for use in computations of high-water measurements, as
accurate soundings are hard to obtain at high stages.

In computing the discharge measurementa from the observed velocitics and depths at
various points of measurement, the moasuring section Is divided into clementary strips, as
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e mean velocity, area, and discharge are determined separately for
The total discharge and the area are the sums of those for
locity is obtained by dividing the total discharge by the

shown in fig, 1. and th
cither a single or a double strip.
the various strips, and the mean vel
total arca.

The determination of the flow of an ico-covered stream is difficult, owing to diversity and
instability of conditions during the winter period and also to lack of definite information in
regard to the laws of flow of water under ice. The method now employed is to r!'lnkc fre-
quent discharge measurements during the frozen periods by the vertical velocity-curve
method and to keep an accurate record of the conditions, such as the guge height to the sur-
face of the water as it rises in a hole cut in the ice, the thickness and character of the ice,

ele.
ing a rating curve (really a serics of curves)

sidering,
are available in regard to this subject are published in W

141-148.

From these data an npproximate estimate of the daily flow can be made by construct-
<imilar to that used for open channels, but con-
ing thickness of ice. Such data as

in addition to gage heights and discharge, vary
ater-Supply Paper No. 146, pages

OFFICE METIIODS OF COMPUTING RUN-OFF.

There are two principal methods of estimating run-off, depending on whether or not the

bed of the stream is permanent.
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For stations on streama with permanent beds the first tep in computing the run-off is

{he construction of the rating table, which shows the discharge corresponding to any stage
of the stream. Thix rating tablo is applied to the record of stage to determine the amount
of water flowing. The construction of the rating table depends on the method used in
mensuring flow, .

For n station at a weir or dam, the basis for the rating table is some standard weir formula.
The cooflicients to b used in its application depend on tho type of dam and other con-
ditions near its crest.  After inserting in the weir formula the measured length of crest
and assumed coefficient, the dischargo is computed for various heads and the rating table
conatructed, .

The data necessary for the conatruction of & rating tablo for a velocity-area station are
the results of the discharge mensurements, which include the record of stage of the river
at the time of mensurement, the area of the cross section, the mean volocity of the current,
and the quantity of water flowing. A thorough knowledge of the conditions at and in the

vicinity of tho station is also necessary.
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Thé construction of the rating table depends on the following laws of flow for open, per-
manent channels: (1) The discharge will remain constant so long as the conditions at or
near the gaging station remains constant. (2) The discharge will be the same whenever
tha stream is at & given stage, if the change of slope due to the rise and fall of the stream
be neglected. (3) The discharge is & function of and increases gradually with the stage.

The plotting of results of the various discharge measurements, using gage heights as
ordinates, and discharge, mean velocity, and area as abscissas, will define curves which
show the discharge, mean velocity, and area corresponding to any gage height. For the
development of these curves there should be, thercfore, a sufficient number of discharge
measurements to éover the range of the stage of the stream. Fig. 2 shows a typical rating
curvo with its corresponding mean-velocity and area curves.

As the discharge is the product of two factors, the area and the mean velocity, any change
in cither factor will produce a corresponding chango in the discharge. Their curves are
therefore constructed in order to study cach independently of the other.

The area curve can be definitely determined from accurate soundings extending to the
limits of high water. It is always concave toward the horizontal axis or on a straight line,
unless the banks of the stream are overhanging.

The form of the mean-velocity curve depends chiefly on the surface slope, the roughness
of the bed, and the cross section of the strenm. Of these, the slope is the principal factor.
In accordance with the relative change of these factors the curve may be cither a straight
line, convex or concave toward either axis, or a combination of the three. From a carcful
study of the conditions at any gaging station the form which the vertical velocity curve
will take can be predicted, and it may be extended with reasonable certainty to stages beyond
the limits of actual measurements. Its principal use is in connection with the area curve
in locating errors in discharge measurements and in constructing the rating table.

The discharge curve is defined primarily by the mensurements of discharge, which are
studied and weighted in accordance with the local conditions existing at the time of each
measurement. Tho curve may, however, best be located between and beyond the measure-
ments by means of curves of area and mean velocity. The discharge curve under normal
conditions is coneave toward the horizontal axis and is generally parabolic in form.

In the preparation of the rating table the discharge for each tenth or half-tenth on the
gago is taken from the curve. The differences between successive dischargesare then taken
and adjusted according to the law that they shall cither be constant or increasing.

The determination of the daily discharge of streams with changeable beds is a difficult
problem. In case there is & weir or dam available, & condition which seldom exists on
streams of this cluss, estimates can be obtained by its use. In the case of velocity-area
stations frequent discharge measurements must be made if the estimates are to be other
than rough approximations. For stations with beds which shift slowly or are materially
changed only during floods, rating tables can be prepared for periods between such changes,
and satisfactory results obtained with a limited number of mensurements, provided that
some of them are taken soon after the change occurs. For streams with continually
shifting beds, such as the Colorado and Rio Grande, discharge measurements should be made
every two or three days and the discharges for intervening days obtained cither by inter-
polation modified by gnge height or by Professor Stout’s method, which has been described
in full in the Nincteenth Annual Report of the United States Geological Survey, Part 1V,
page 323, and in the Enginecring News of April 21, 1004. This methed, or a graphical
application of it, is also much used in estimating flow at stations where the bed shifts but
slowly.

COOPERATION AND ACKNOWLEDG MENTS.

Most of the measurements presented in this paper have been obtained through local
hydrographers. Acknowledgment is extended to other persons and corporations who
havo assisted local hydrographers or have cooperated in any way, either by furnishing
rocords of the height of water or by assisting in transportation.
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The following list, arranged alphabetically by States, gives the names of the hydro-
graphers and others who have assisted in furnishing and preparing the data contained
in this report: . )

Californin.—The hydrographic work in Susan and Owens rivers drainages in castern California was
under the direction of J. B. Lippincott, supervising engineer; W. B, Clapp, district hydrographer;
assisted by R. J. Taylor, J. 8. Evans, F. R. 8. Buttemer, and J. Branham. The results of the data
collected in Owens River Valley are contamned in Water-Supply Paper No. 177, which contains the
results of all the hydrographic data collected in the State of California during 1905,

The work In the Truckee, Carson, and Walker rivers drninages was under the direction of Henry
Thurtell, State engineer of Nevada, assisted by W. A, Woll.

Idaho.—The work In that portion of 1dnho which lics in the Great Basin was under the direction of
Gearge L. Swendsen, distriet engineer, assisted by W. G. Swendsen, hydrographer.

Nerada.—The hydrographic work In this scction has been carried on In cooperntion with the State
by Henry Thurtell, 8tate engineer, assisted by W, A, Woll. Acknowledgment Is due to the Southern
Pacific Company nmd nlso to the San I'edro, Los Angeles and Salt Lake Railroad Company for trans-
portation furnished,

Oregon.—District engineer, John T. Whistler, assisted by Wilbur C. SBawyer, Edwards N. Smith, and
Ivan Landes.  Acknowledgment and thanks are due the Oregon Rallfoad and Navigation Company,
the Oregon Short Line Ruilrond, the Sumpter Valley Rallway, and the Columbin Southern Railway
Company for transportation furmshed.,

Utah.—District engineer, George L. Swendsen, nssisted by W. G. 8wendsen, hydrographer. Acknowl-
edgments ure nlso due to the Oregon Short Line Railroad, the Denver and Rio Grande Rallroad, and
the San Pedro, Lox Angeles and Salt Lake Rallrond Company, for tranaportation furnished; to the
Telluride Power Company; Legan River eanal companies; Jordan River canal eompanies, Salt Lake
engineer; J. Fewson 8mith, jr., water commissioner for Jordan Valley: William Knight, superintend-

ent of pumping plant at Utah Lake; and others who have given assistance from time to time. All
daily papers of the State have supported the work strongly and have done much to cemphasize the
Importance of hydrographie information to a proper development of Irrigntion intorests,

GENERAL DESCRIPTION OF THE GREAT BASIN.

In the interior of the North Ameriean continent, west of the Rocky Mountains, is an
immense arca known as the Grent Basin, the streams of which do not discharge to the
ocean.  The area is not ono single drainage basin, but consists rather of a number of basins,
some of which are connected and others closed; the outer rim of
an elevation that the region ns a whole has no surface outlet.

In outline the Great Bnsin is rudely trinngular. It is bordered on the west by the
Sierra Nevada, on the north by the Columbia plateaus, on the enst by the Rocky Moun-
tains and the Colorado platents, and the southern extremily extends almost to the Gulf of
Californin.  This inclosed aren is approximately 800 miles long from north to south, 500
miles brond at its widest part, and has been estimated to include 208,000 square miles.
It comprises the western part of Utah, almost all of Nevada, and contiguous parts of Idaho,
Oregon, and California. .

Topographically this interior drainago aren is charneterize
tain ranges, trending north and south,

all, however, is at such

d by isolated, narrow moun-
which aro sepernted by brond valleys varying con-
sidernbly in altitude.  In the southern part the valleys arc low, Death Valley being below
sea level, while in the north the valleys have a general elevation of from 4,000 to 5,000 [eet,
The intervening highlunds often rise several thousand feet above their bnses, and some of
the penka of the hordering ranges attain elevatjons of 13,000 feet above sea level.

Upper branches of the intermontane valleys extend into the interior ranges as narrow
drainnge ways that aro dry during most of the year; hut the drainage from the high
mountaing on the east and west horders of the busin passes through deep canyons into
the brond valleys, where the perenninl strenms maintain lakes. Among these are Great
Salt, Utah, and Sevier Inkes in the eastern part, and Pyramid, Winnemucen, Honey,
Walker, Mono, nnd Owens lakes in the western part of the Great Basin,  With the cxccb—
tion of Utah Lake, which discharges by Jordan River into Great Salt Lake, these Inkes
nro sulino in charneter, n & consequence of the concentration of salts due to evaporation.
Bear Lako, in the mountains of the castern border, and Lake Tahoe, in the Sierras, are
Inrge bodies of frexh water that drin, respectively, to Great Salt and Pyramid lnkes.
Shallow, temporary bodics of water accumulate in some of the broad intermontane val-
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WASATCH MOUNTAINS DRAINAGE. 17

leys during the wet scason, but completely evaporate during the summer, leaving muddy
plains called pluyas.

Geologically the Great Basin is well known as the type region of the “PBasin Range
structure.” Many of the isolated, narrow mountain ranges that trend north and south
are steep on one side, exposing cross sections of the rocks, and sloping on the other, con-
forming with the dip of the strata. These ranges have been uplifted by movements of
the carth’s crust which have broken it into tilted blocks. The greatest displacements of
the Great Basin are associated with the castern and western borders, the Wasatch Moun-
tains and the Sierra Nevada having been uplifted many thousand fect. The mountains of
the Great Basin are commonly composed of Paleozoic strata, often modified by vulcanism,
and the products of weathering and disintegration of these rocks have accumulated in the
brond intervening valleys, which are strewn to great depths with uncensolidated débria.

The climato of the Great Basin is extremely arid, and except & few favored spots where
irrigation is practiced, the region in general is & desert. Over the larger part of the area
the annual precipitation is less than 10 inches, but it is greater on the bordering high
lands, especinlly on the Sierra Nevada, where it is over 40 inches. Temperature varies
widely, owing to the large extent of the arca and to dilferences in elevation. Over most
of the region the heat of the summer days is intense, but the diurnal variation is consid-
erable. Evaporation is enormous. From the surface of water in the vicinity of Salt Lake
City it amounts to about 60 inches in a year, and over the major part of the Great Basin
it is much greater, amounting in places possibly to 150 inches.

An arid climate, however, has not always provailed in this region. +In late geologic
timo (carly Quaternary) the bordering high mountains supported glaciers, and enormous
lakes, the old shora lines of which are now plainly marked on the sides of many valleys,
accumulated in the Great Basin, The two largest of theso lakes have been named affer
early explorers. Lake Bonneville occupied a considerablo part of western Utah, itsshrunken
remnants being represented by Sevier, Utah, and Great Salt lakes; and Lake Lahontan
covered an immense area in western Nevada. .

The chicf rivers of the Great Basin rise in the mountains which form its eastern and
western borders and receive their principal supply from melting snow. The nature of the
stream dischargo is characteristic; the maximum commonly occurs in lato spring or early
summer, after which the flow decreases, reaching & minimum during the winter months.
After lenving tho mountains the streams receive little or no increment; in the broad, waste-
filled valleys evaporation and scepage cause diminution in size, and often they entirely
ceaso Lo flow. _

For convenience of treatment, the drainage of the Great Dasin has been divided into
four areas, viz, Wasatch Mountains, Iumboldt Sink, Sierra Nevada, and minor Great
Basin drainnges. The data collected in these areas during 1905 are given in the following

pages:

WASATCH MOUNTAINS DRAINAGE.
PRINCIPAI STREAMS.

Tho Waratch Mountains drainago area includes the western half of Utah and small por-
tions of Idaho and Wyoming. The headwaters of the various streams lie cither in the
Wasateh Mountains or in the plateaus to the south, and they drain cither into Great Salt
Lake or Sevier Lake. The following are the principal rivers of the area:

Bear and Weber rivers, discharging into Great Salt Lake.

City, Parleys, Iimigration, Mill, and Big and Little Cottonwood crecks, tributary to Jor-
dan River and thus to Great Salt Lake. These crecks have small watersheds, but in the
mountain courses maintain perenninl flows,  On reaching the main valley they are exten-
sively used for irrigntion and the first three furnish the chiel water supply for Salt Lake
City.

American Fork and Ilobblo crecks, Spanish Fork, and Provo River, discharging into
Utah Lake.

Sevier River, with its tributary, San Plich River, draining into Sevier Lake,
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STREAM MEASUREMENTS 1N 1905, PART XIL

BEAR RIVER BASIN.

I'P]".SC“H‘TH).\' OF BASIN.

rn slope of the Uinta Mountains, in the nnrlhmst'crn Earl.
of Utah, and after a circuitous course—in which it leaves Utah n!‘:d enters \} yoming,
reenters Utah, nppears again in Wyoming, nnd.makcs a long detour in Idﬂho—'lt mturlns
agnin to Utah and finally discharges its waters into Great Salt Lake. The maximum cle-
vation of the upper rim of the basin is 13,000 I'v(.'l‘. : ) )

In the upper part of its course, ahove the Dingle F!.gmg .M!llIOEl, l_—lm country is rough
and broken, the rocks of the extreme h|-mlw.nlvr regions being principally sandstone and
qunrtzite, covorvd with a thin layer of goil which nuppctﬂn scattered grovcs.of fir and aspen.
Farther down the prevailing formation is n compnel 11mcstum§ covered with a clayey soil,
generally dry and with a rank growth of sagebrush, The tributary streams are numer
oun and well distributed, but they are genernlly short and confined to steep, narrow can-
yons. There are no marshies, extensive mendows, or forests, but a few small .'Iukcs lie
nent the head of the river. Numerous small springs and the melting snow “'hl(ih com-
prises the greater part of the precipitation are the chicl sources n[. suppply. ) The nnm.ml
high-water period oceurs during Many and June, and the stream is not subject to quick

Pear River rises on the northe

flooeds or freshets.
Just below Dingle the main strenm passcs through the north end of Bear Lake Valley

in n well-defined ehannel with no overflow, and from this point to Preston it is confined
largely to n steep, narrow eanyon, with ocensional small, narrow valleys containing irri-
gated farms,  The tributaries in this portion of the basin nre few, the principal ones being
Mink and Cottonwood erecks.  About 10 miles below Dingle the outlet to Bear Lake joins
the river. This is a small, crooked, sluggish stream, that discharges but little water at
any time, though it is the only visible outlet to Tear Lake, which has an aren of about 144
sequare miles.

The total unapproprinted flow between Dingle and Preston is used for irrigation. There
is no storage on the main stream, but on Mink Creck a number of small stornge reservoirs
are contemplated or in process of construction, the water to be diverted for the irrigation
of Tands in the northwest end of Cache Valley.

Between Preston nnd Collinston the Bear ix a sluggish stream, traversing the west sido
of Cache Valley in o well-defined channel, which during extreme floods overflows slightly and
covers n very narrow strip immediately nlong the river. ‘The principal tributory streams in
this portion of the course are Cub Creek and Logan River. The former hay its source in the
Bear River Range, and draing n rough country composed of limestone with but little over-
lying soil.  The creck is confined to n steep, narrow canyon until it renches Cache Valley,
where it flows sluggishly for about 15 miles through n winding, but well-defined, channel
into Bear River. 1t discharges considernble water into the mnin stream during flood and
winter sensonx, but its entire summer flow ix uxed for irrigation in the north end of Cache
Valley. A gnging station wax maintained during n part of 1000 and 1901 on Cub Cruek
about 4 milex northenst of Frunklin, at the mouth of the canyon, but, owing to unfavor-
bl conditions, it wax discontinued. .

Logan River enters the Bear about 7 miles above the gaging station at Collinston, &
short distanee nhove the point where it lenves Cache Valley and enters the canyon.
Practically the only inflow to the Bear in Cache Valley s from secpage and springs.
The lower portions of the valley form an artesinn basin contnining numerous small, flow-
ing weils. The water tablo liea very near the surface, and during the enrly spring the
Jower Inndx are lnrgely swnmp.

The Dear River Canal Company diverts the entire summer flow of the stream abovo
Collinston onto agricultura] lands lying on both sides of the river below Bear River Canyon.
This xystem has n enpacity of about 1,000 second-feet, and during tho winter and flvod
sensons n part of the water s used to develop eleetrie power ut a point about one-fourth
mile nbove the Collinston station, heing returned to the river at Cellingon.  From 10 to
20 socond-fent reach the stream through leaks and as scepage from che diversion canals.
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BEAR RIVER BASIN. 19
Owing to the complete control of the stream by irrigation works, the discharge is liable
to extremo variation at any period.

BEAR LAKE AT FISITITAVEN, IDAITO.

This station was established October 5, 1003, Tt ix located at Fishhaven, Idaho, on
the west shore of Bear Lake, about 4 miles north of the Iduho-Utah State line. It is on
land used ns a summer resort, owned by (. C. Gray, of Montpelier, Idaho, and is immedi-
ately south of the summer resort known ns Nelsons Camp.

A pluin staff gage, read when the surface of the lnke is ealm by John L. Nelson, is driven
vertieally into the bed of tho Inke 10 feet enst of a cribh where water from a spring rises
to the surface. The gage is protected by 2 by 4 inch stakes driven on cither side. The
wpring melts the ice before the regulnr hreaking-up season, the consequence being that the
shore at this point is comparatively freo from ico, while only a few hundred fect awny it
i« piled up in great, grinding masses. The gage is roferred to bench marks as follows:
(1) A wooden hub driven flush with the ground, 1 foot south of n 15-inch eottonwood tree,
1 foot cast of a fence on the enst side of the county road, 142 feet north of the gage, and
about 182 to the west; elevation above zero of gage, 12.19 feet.  (2) A shoulder cut on
an above-ground root of a 20-inch cottonwood tree, 2 foet southeast of the southeast cor-
ner of the porch of a house on the summer-resort grounds; it bears 81° W, 03 feet south
of the gage rod; elevation nhove zero of gage, 7.13 feet. By rendings on the lnke surface
here and at the north end of the lnke, October 5, 19003, the elovation of the zero of gage
was found to be 12.20 feet by the datum used on cannl surveys, ete., during 1003, This
elovation ix probably correet to within 0.05 foot.  The clevation nhove sen level ix npproxi-
mately 6,000 fect.

An extreme high-water mark pointed out by the obwerver, who hax lived here thirty-
three years, indientes that twenty or thirty years ago the surface of the lnke stood at
approximately gage height 0.5 feet. A more definite mark shows n gnge height of 6 feet
as occurring Lwenty yenrs ngo

Daily gage height, in feel, of Lear Lake at Fixkhaven, Iduho, Sfor 1005,
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BEAR RIVER AT DINGLE, IDAITO.

This station was established May 9, 1003. Itislocated in a cut made by the Oregon Short
Line Railroad Company one-fourth mile east of the Dingle railroad station and about 250
feet south of the track.

The channel is straight for about 400 feet above and below the station. Both banks
are high, are not linble to overflow, and are barren except.for small brush. The bed of lllm
stream is of well-compacted small gravel and soil and scoms Lo be permanent.  The velocity
i1 moderato at ordinary stages, and is well distributed. -The stream [reczes over late in
November or early in December, and ordinarily the ice does not begin to break up until late in
Februnry. There is no anchor or needlo ice nt any stage.  Winter records at this station
are of n;.m-in[ importance, ns the object of the station is the collection of facts concerning
the amount of water available for stornge in Bear Lake. :

Discharze mensurements are made by means of a cable and-car of the regular form, the
length of the pan heing 151 fect. The eable is marked at 10-foot intervals with white paint.
The initial point for soundings is the first mark from the north and is 8 fect from the north
cable support.

The gage, which is read daily by M. K. Hopkins, was originally of the vertical type, but
in December, 1005, it was replaced by n new inclined gnge, consisting of & 6 by 6 inch fir,
fastened (8 three vortienl double posts well embedded in the bank. It is located 3 feet below
the old gnge and nbout 25 fect above the cable. The datum of the new gago was made to
agree with that of the old one. The gage i referred to bench marks as follows: (1) A
United States Geologienl Survey standard metallic post bearing N. 33° 15 E., 37 fect from
as north end of enble; elevation above zero of gage, 15.59 feet; elevation above mean sea lovel,
determined from Oregon Short Line Railrond vlevations, 6,000 feet.  (2) Top of south cable
post; elevation, 18.04 feet nhove zero of gage. (3) Top of 4-foot stick of timber planted
2.7 feet in the ground; clevation nbove zero of gage, 18.42 feet. During the winter of
10045 gago rendings were taken once or twico ench week, the surface of the water being
roxd after the iee had been cut around the gnge and the thickness of the ice in each case noted.
Information in regard to this station is contained in the following Water-Supply Papers
of the United States Geological Survey:

Description: 100, p 135; 133, p 238,

Discharge: 100, p 135; 138, p 238,

Discharge, monthly: 100, p 137; 133, p 240,

Gage helghts: 100, p 1365 133, p 230
Rating table: 109, p 136; 133, p 240,

Dixcharge measurementa of Bear River at Dingle, Idaho, in 1005,

Date. _ Iydrographer. width| Area of w‘,‘;ﬂ‘,.] hﬂm‘ e,ﬁ':!’".
Saquare | Feel per Becond-
Feel. ecel. aecond, Feel, Jeels
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March 24......| W. 0. Bwendsen..... . . 107 210 1.80 4 n
September 19..]..... A0.sicssssisnrrssssnnsanssssene L 130 .08 .48 13

a8troam [rozon: lea 1 foot thick near the conter and Increasing gradually tol.8 foat at elther side. No
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BEAR RIVER BASIN.

Daily gage height, in feel, of Bear River at Dingle, Idaho, for 1905.

Day. Jan. | Feh, | Mar. | Apr. | May. | June, July. l Aug. Sept.! Oct. | Nov. | Dec.
1) a#lindiss] 42 | 42 | 27 | a88| 2a6] 13 35 | 355 3.8 3 - ; £ -.5
B cnnsniisnase] AT fiaisesa] 48 4.1 4.15| 3.05| 3.8 3.4 3.3 3.5 3.55| 3.5 3 i i 5 '-_-
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NoTr.—River frozen January | to about March 14 and Decomber 7 to 31, During this period the
readings were to the water muirlnce In a hole cut in the lee,
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The following thicknesses of lee were recorded: .
Thickness Thicknesr
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March 11, lcs noarly gone, March 18, no lce at guge.
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Station rafing table for Bear River at Dingle, Idaho, from March 11 to December 6, 1905.

R ‘
h':'i';:“*""t_ lns(-hnrw.i! h(:";:’;""l_ Discharge. ii! h‘:ll:."i!ri. I‘i'lm:!mrgn.ll 1.2{,'.-'1‘1"1. Discharge.
‘ e e o
Feel. ‘Srrnnrl-frrr‘li Frel. Srmmr-frrl.‘: Feel. Srrc:nrl-)'rrl.“ Feet. |Second-feel.
3.10 w |l A w0 || AT | mo | A0 1,020
1.20 W Am w5 0 AN i 560 1,085
.00 w f 4w wo || A l ws | AT 1,155
3.40 10 4. wo || soe 740 'i 5.80 1,230
A.50 (R4 4.3 410 H h.10 \ Ly ‘ 5.90 1,300
3.0 o, 40 FIE I . 80 || 6.00 1,378
a0 10 ER| s (| A0 | w5 | 610 1,400
.50 who | A Mo || A0 i 055 “I
| 1l I B RIS [ T

The ahove table I applicable only for o wen-channel conditions. It Ix hnsed on 11 discharge measure-
menta mde during 1'}}:1;—[\!1.'-. 1t is well defined between gage helghts 4.5 feet nnd 7.4 feet,  Above gage
height 6.1 feet The rating enrve b tangent., the ditferenee helng 0 per tenth.

The nbove table I8 the sune as that usedd for 1904,

Fextimated monthly discharge of Bear River af Dingle, ldaho, for 1905,

e | I1Im.'lmrm' In n‘l'nnll-l_:_-w-l. B 't"nl:nt l.n

Maxtmum, | Mintmom, | Mean, | €™ foct.,
JANUATY 00cansoessnsssanssnssssnnnnses o 180 260 15,020
by caveen cossnsannarasansisoniosnsansnstasaes .| 3o 195 250 14,380
AR P ohi e sresitas v pame ems e 5655 ; 0 10 ) 72,440
APHLiiissasisnnnrernssanarsntabispainsasiisssnasisesns ! X0 208 M8 20,710
Muay. Cesssaasusssasnansssasisanareasniesnsanaastnne ! 350 AN bt} 18,080
T S e L PP R 0 L] 7 27,70
U1 e s e senennmesennsrbbiis s eaRs s s da SRRSO Tt ki 242 w0 157 0,084
AURNMBL . covavecorsssnnsassbbasannnsaissinnnnndons ST e 1o h ot 5,472
BOPREMIIET . cuuunensssaaananansseesasiasnnsssansnans 135 Ly 13 0,724
P I e el 0] 135 138 B, 445
November. 1 | i 141 8,300
December 1-8. . ooeiiiianns R R A R ith | 13 17 1,030
The perlod....ooovnis se R e T e AL AR 100,700

|

NOTE.—Discharge Interpolated fof days when the gage was not read,
FEatimates for January, February, amd Mareh corneted for eileet of lee. They nre merely approx=
Imate.

BEAIR RIVEI NEAR PRESTON. IDATTO,

This station wns extablished October 11, 1850, Tt i« loeated about 6 miles from Preston,
Idaho, 10 miles north of the Idaho=Utah boundary Jine and nbout 300 oot below the
county rond crossing at the old bridge of the Oregon Short Line Railrond, The data
collected nt thix station are of extreme importanee ax showing the amount of water that
prsses from Tduho into Utah and will be of grent value in the final adjudiention of water
rights on the stream. ‘

The channel b straight for about 250 feet above and below the station. Doth banks
are barren and aro sulliciently high to prevent overflow.  The bed of the stream is of gravel
and clay and i permanent. A light growth of moss near the north side of the gaging section
interferes alightly with summer records; otherwise the conditions are good. The stream
is Ico covered from about the end of December to the middle of February. There is no
needle leo and but little fluctuation.

Discharge mensurements are made by means of a eable and car, rebuilt in 1004, The
eable has a span of about 260 feet and ix marked at 10-foot intervals with red paint. The
initial point for soundings is the north post supporting the cable.

=l

~a

The gage, which is rea
type and consisted of & b
August 4, 1899, by a wire
temporary gage was again
gage was ostablished at a
8 by 8 inch fir, supported 1
Geological Survey standa
point about 8 feet upstre
zero of gage, 7.428 fect.
datum.

Information in regard
United States Geologica
Supply Paper):

Description: Ann 14, ii, p)
38, pp 332-333; 51, p 409; 65,

Discharge: Ann18,iv,p3
333; 51, p 400; GG, p 117; 85, )

Discharge, monthly: Ann
p 432; 20, Iv, p 459; 21, Iv, p

Discharge, yearly: Ann 1

Gago heights: Dull 131, pi
p 117, 8, p 83; 100, p 134; L

1ydrographs: Ann 12, II,
p 1oL,

. Rating tables: Ann 18, Iy
p 521; 06, p 176; 85, p B4, 13

Discharge

Date.

January 25....| W. Q. 8w
February 17s..| C. Tanne:
March &.......| W. 0. 8%
March 23..... .do...
.do...
IO | P
July Meseennesfesssado..
August 3.....| W.D. B
September 16..| W, G. 8
October 30..........do..

a Dack watercaused by
the velocity rero for 00 foe
of tho stream at tho gagl



o+ 6, 1905.
charge.
ind-feet.
1,020
1,085
1,158
1,230
1,300
1,375
1,460

\Tge measures

Above gage
-

Total In

" acre-feet.
e
k] 15,920
50 14,380
BT 22,440
s 20,710
™ 18,080
167 27,700
15 9,654
80 5,472
13 6,724
118 8,485
14 8,300
137 1,630
| ——
150,700

merely approx-

i from Preston,
feet below the
nd, The data
. of water that
-ation of water

i

DBoth banks
-am In of gravel
: gaging section
1, The stream
;. There is no

in 1004. The
od paint. The

BEAR RIVER BASIN.

The gage, which is read daily by Mrs. Ilannah Nelson, was originally of the vertical
type and consisted of & board mailed to a pile of the highway bridge. This was replaced
August 4, 1809, by a wire gage, which proved unsatisfactory, and October 31, 1003, a new
temporary gage was agnin attached to the bridge pile. In December, 1004, p new inclined
gngo was established at a point about 50 feet below the bridge. It consists of a picce of
8 by 8 inch fir, supported by three vertical doublo posts.  The bench mark is a United States
Geologieal Survey standard metallic post, set flush with the surface of the ground at a
point about 8 feet upstream from the south post supporting the cable; clovation above
zero of gage, 7.428 feet,  All readings have been reduced as nearly as possible to the same
datum.

Information in regard to this station is contained in the following publications of the
United States Geologieal Survey (Ann=Annual Report; Bull=Bulletin; WS=Water-

" Supply Paper):

Description: Ann 14, Il, pp 118-110; 18, Iv, p M13; Dull 131, p 53; 140, pp 225, W8 16, p 167, 28, p 146,
a3, pp A32-333; 81, p 400; 04, p 117; &5, p &2, 100, pp 133-134; 133, p 241,

Discharge: Ann 18, Iv, p 314 Dull 131, pp 53, 02, 140, p 226; W8 16, p 157; 28, p 153; 3%, pp 18-10; 38, p
ax 51, p 400, 64, p 117} &3, p &% 100, p 134; 133, p 4L

Discharge, monthly: Ann il il, p 102; 12, 1, pp 352, 300, 13, Wi, p0oo; 14, 1, p 110, 18, lv, p ats; 19, Iy,
p 432 20, Iv, p 450; 21, Iv, p 304, 22, Iy, p 407, Dull 140, p 227, W8 74, p 101; 85, p 84 133, p 243

Discharge, yearly: Ann 11, i, p 00; 13, p 00; 20, 1v, p 60,

(Gngn helghts: Tull 131, pp b4-53; 140, p 220; W8 1L, p 76, 10, p 187, 28, p 140, 38, p 334; 81, p 410; 64,
p L7, 8, p B3 100, p 134; 133, p 2142,

1ydrographs: Ann 12, Il, p 330; 14, 11, p 118 18, Iv, p 310, 19, Iy, p 433; 20, v, p 400; 22,1v, p 407, 78
p 1oL

Rating tables: Ann 18, Iv, p L4 19, lv, p 432, Dull 131, p M5 140, p 220; W8 28, p 154, 30, p 402, b2,
p 521; 06, p 176; 85, p 847 103, p 242,

Discharge measurements of Bear River near Preaton, Idaho, in 1005.

Date, 1lydrographer. Width, :&?o;t. \ru‘!f;:l?y. h?u'}ﬂ. 1 ct'fn)n[r.;n.
et | Jer el 8‘}':?.&'
January 25, ... W. 0. Bwendsen...coouiiiinieinne 158 38 1.78 1.00 o7
February 17, C, Tanner..ociaeseesirimisnssssannes 107 n24 1.40 2.%0 7o
March Zh.......] W. (0, Bwendsen.....oovuerseninnnes 1m 470 2.20 2.18 1,060
March 23 eeesshisneetdOuanarnieriinisnciinneen 1m 470 .77 2.18 1,007
Mayd..oouens 100 M3 2.4 2.45 1,354
June Teeeaieenes T o 187 a8 1.00 1.46 674
July Heaussnfenssndon, PP R 162 3] N .00 182
August 23, ,...0 W.D. D eCTR. s susnsesssssssnssananns 143 210 .7 .60 177
Beptember 10..| W, 0, Bwendnen....ooivreeninnnes 171 20 1.7 .80 a1l
October 30, ... eeeestdOuisisisaaseirssinnassansannne 180 340 1.50 l.'l:lJ_ 528

2 Dack waterontsed by a lnrge quantity of floating lee plied up neat the guﬁlna atation, Thia rendered
the veloelty zero for 00 feet In Lhe middie of the stream,  Ther was a s wimount of leo on the edges
of the streim st the gnging station, but none near the gagu.




STREAM MEASU
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in feel, of Bear River near Preston, Idaho, for 1905.

Daily gage height,

Day. Jan, | Feh, ‘ Mar. | Apr. | May. | June. July.
2.0 1.3 1.5 1.88 | 215 L7 lieeeees

2.6 1.5 1.52 1.8 2.2 | LT |eesaee
| 2.0 1.0 1.55| LB 2,42 | 102 [oaeees
2.0 1.6 1.0 1.8 2.38 | L0 |.%....s

2.8 hacseas] 18 1.8 2.3 .63 | 0.0

2.5 1.0 .68 | 1.8 2.21 | 153 .02

2,45 | 1.0 .08 1.8 2.1 1.43 |

R L2 1.0 L72] 1.8 2.1 1.47 .08

L P 1.5
siibanssvs]. 1-08

ll'm 1.0

1.55

1.52

s 1::1:::'.

L7 1.8 2.1 1.4 .\

Ll s | 21 | naa; 0
el ne | 206 Le| .0
o2l 1R | 206 Les| .0
20 | 1.8 | 20 | no7| .0
207 | 1&7! Loal Lms| .0
215! 1.0 | roa| Les| .6
22 | 1o | 20 | 10 .0
28] o7 2m| nL72| .0
225 | 2.02| 2.18| LET| .0
2.3 | 2.08| 28] 1.9 .0
2.2:| 2.0 | 215 1.9 .0

2.2 | 1,05, 2.1 1.08 8
2.2 1.07| 2.07 | LB .8
2.12| 2.0 2.0 1.42 .8
2.1 2.0 1,05 | 1.32 .8
2.08 | 2.07| 1.9 .25 L]
2,07 | 2.1 1.9 1.2 .7
2.1 2.05| LD 1.0 08

2.0 2.06 | 1.0 .0

2.0 2,06 | 1.87 .0

2.0 2,06 | 1.B 55
B2

1.05 J .72 .

Aug. | Bept. | Oct. | Nov. Dec.
0.5 0.7 1.0 1.04 1.3
5 g 1.0 1.04 1.28
R 7 .07 L.04| 128
] o7 1.18 | 1.04 1.25
.02 ) .32 L4 1.25
B8 .7 1.3 1.04 1.2
A 72 1.3 1.04 1.37
0 7 1.3 1.04
A T | 1.3 1.4
H ) a1 1.3 1.04
N o7 1.3 1.04
A4 72| 13 1.04
A .8 1.4 | L4
A N} .12 L0
B 8 .22 LO4
A A .06 | L4
] A LO6 | LIS |e.aeees
o] 7| 14| L3 2.05
N ] o7 1.04] 1.3 liieees
N ] .R L] L3 [eases
5 .8 L4 132 |eeees
.0 .8 1,04 L3 |oeeees
780 8 | 104 13 2.45
.03 A LM | LT Laases
T 1.0 1.4 | .28 ]..euee
.67 05| 145 125 .
.05 0 1.46| 1.2 |..eeee
.7 1.0 L4 L28]..cuee
1 10| 14| LT
o | 1.0 141 1.3
IS ) PR B L | ) PP

‘Notr.—tiver frozen January 1-18 and February 10-20.

lea conditiona December 731

Station rating table for Bear River near Preston, Idaho, from January 1 fo December 31, 1005.

h?i'.‘; . 1 Discharge h?iﬁ:‘l.. Discharge. h'r-il’:g | Dincharge. h‘._ﬂ’;‘m‘ Discharge.
Fret, |Second-feet)| Feel, |Second-fect) Feet. |8econd-fect.| Feel, Strand-[m.
0.50 158 1.10 an 1.00 042 210 1,020
.00 186 .20 418 1,70 708 .70 1,110
.70 nt 1.30 408 1.80 m 2.30 1,208
A0 2l 1.40 A 1.0 L] 2.40 1,300
. >R I.r0 o 2.00 038 2.50 1,400
1.00 am

Notw, - The above tahle I n J
measuremants made during It

wlieabie only for openchannel conditions. It ls Liasod on 15 discharge

1t s wall dofined throughout,

",

v

Estimated mor

Month.

January 19-31....000ceea
February 1-9; 21-28......
March...ccceaeecaensccancs
April.......

JulFeeeeeaanes
August....
Beptember......oveeenne
Octoher.....cceueeees
November.....
December 1-6.........

The period........

NoTE.-
B}

This station was es'
on the Oregon Short .
in Bear River Canyot
Salt Lake valleys, at |

" unappropriated water

The stream at this |
overflow; the west b
of bowlders and clay
material which was w
during 1003 changed
section was rechecke
original standard cro
ranges from 2 to 4 fes
bank. The discharg
summer, when the ¢
probably never freez
December and Janue

Discharge measure
chain and pulley to
ments were made {r
owling to poor condit

* January, 1005, Th

intervals with paint

The gage, which ks
consisted originally
by a horizontal bar
an inclined gage.,
firtnly embedded In
point as the old vei
the stream about &




2
2

15
i5
il

Al fesesnesfonnnse

1her 7-31.

rmbt?.’l, 1906.

«1 on 15 discharge

i

BEAR RIVER BASIN.

Estimated monthly discharge of Bear River near Preston, 1daho, for 1905. .

' |Dralnage area, 4,500 square miles.]
Discharge In second-feet. Run-ofl.
Total In
Month. Second-font

Maximum.| Minimum, | Mean. ncro-fret. pnrn: uare ?:2,';::“

mile. "
January 10-3l. . coiiinnnnaanannns 042 580 b 15,340 0.132 0.004
February 1-0; 21-28 042 h80 mna 0,740 137 087
1,206 580 007 55,770 .202 .23
1,020 o 871 A1, 80 104 218
1,320 7 ml 00,030 .220 264
) an o a5, 640 133 148
1 104 01 12, 300 045 .052
M 158 170 10,820 030 045
Beptember. am 207 2050 14,880 008 002
October...v.e sl 328 40 20, 380 . 006 110
November... 0n Mol A 23, R0 . 080 .0m
Decomber 1-6 ) a8 wi|  nam .08 022
The period, .oueeanes S I i| ............ 1| ...... l1 ] :m:m\ ......... .

Notr.—Discharge Interpolated on days when gngo was not read,
BEATL RIVER NEAR COLLINSTON, UTAIT

This station was catablished July 1, 1880. It is loeated 6 miles from Collinston station
on the Oregon Short Line Railroad, about one-fourth mile below the alectric-power plant
in Dear River Canyon. 1t ix at the lower end of the eanyon separating Cache and Great
Salt Lake valleys, at a point below all diversion from the stream. 1t shows the amount of
unapproprinted water that is dixcharged s waste into Gront Sult Lake.

The atream at this point is wide and shallow. Both banks are sufficiently high to prevent
overflow: the west bank xlopes gradually, while the east is abrupt. The bed is composed
of bowlders and elay and ix somewhnat rough, but apparently permanent. A deposit of
materinl which was washed into the stream by the water from a spillwny at the power plant
during 1003 changed the original condition considerably during 1003'and 1004, The cross
scction was rechecked, however, in March, 1005, and found to agree very closely with the
original standard cross scction, the new material having been washed out. The velocity
ranges from 2 to 4 feet per sccond.  There ia & freo flow except at a small hole nonr the cast
bank. The discharge ranges from 7,000 feot during flood season to nothing during the
summer, when the entire flow Is diverted for irrigation above the station. The stream
probably never freezcs entirely over, but ice forms along the edges to quite an extent during
December and January. :

Dischiarge measurements wero originally made from a small boat attached by means of a
chain and pulley to a eable stretched ncross the atream. During 1004 discharge measure-
menta wero made from a bridge recently built across the stream at the power house, but
owing to poor conditions at this point a cable and ear wero established at the old section in
January, 1005. The total length of tho apan is 301 foet. The cablo is marked at 20-foot
intervals with paint, beginning at the weat post, which 1s the initial point for soundings.

The gage, which is read daily by D. A. Cannon, & watchman along the Bear River canals,
consisted originally of a vertical iron bar driven into the river bed and supported at the top
by a horizontal bar fastened to posts on the bank. It waa replaced in February, 1905, by
an Inclined gngo., This ia a 0 by 0 Inch fir, fastened by menns of iron straps to three posta
firmly embedded In the bank, and graduated to read vortieally. It s located at the same
point as the old vertical gage. The low-water gago Is an iron peg driven into the bed of
the stream about 80 feot from the west bank. It has the same datum as the regular gage.
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The gage is referred to bench marks as follows: (1) A metallic post, 3 inches in diameter
and 4 feot long, set in the ground at & point 30 feet 8. 74° W. from the west post supporting
the cable; elevation, 9.59 feet above zero of gage, and so stamped on the top; (2) » nail
in an oak post 20 fect wost of the gago and 20 feet north of the cable; elevation above

gago datum, 7.35 feet.
Information in regard to this station is contained in the following publications of the

United States Geological Survey (Ann=Annusl Report; Bull=DBulletin; WS=Water

L

[ " ———
- TS
2..cincanarasss| 1,85
- RECR———. i It )

1.6
1.75
1.9
L7
1.7
1.8
1.6
1.6
1.05
1.7
1.75
1.76
1.76
1.7

1.85
1.9
1.95

| DA -

1.7

L e e et N RO R B e e

———

Supply Paper): o
Description: Ann 18, Iv, p 310; Bull 131, m'-n 55-50; 140, p 227; W8 16, p 150, 28, p 146; 38, pp 335-336;
51, p 413; 06, p 120, 85, p 80; 100, p 131; 133, p 433,
Discharge: Ann 18, lv, p 310; Bull 131, pp 90, §2; 140, p 228, WS 10, p 150; 28, p 153, 35, PP 18-10; 38, p
330; 51, p 413; 66, p 120 85, p 80; 100, p 131 133, p 244,
Discharge, monthly: Ann 11, i, p 103; 12, 0l, pp 352, a00; 13, 1L, p 06; 14, i, pp 120-121; 18, Iv, p 320;
19, iv, p 435; 20, kv, pp 438-400; 21, Iv, p 305; 22, lv, p 410; Bull 140, p 220, WB 75, p 103 BS, p 82; 100, p
133; 133, p 245.
Discharge, yearly: Ann 11, 1, p 60; 13, 1, p 00; 20, Iv, p 00. 2
Gage heighta: DBull 131, pp B0-57; 140, p229; WB 11, p 77} 16, p 150; 28, p 160; 38, p 336; 51, p 414; 66,
p 121; &, p 81; 100, p 132; 133, p 244
1ydrographs: Ann 12, il, p 332, 14, 11, p121; 18, Iv, p 320; 10, Iv, p 435; 20, v, p 461; 21, Iv, p 308, 22
tv, p 411,
Ralnfall and run-off rlation: Ann 20, Iv, p 450,
Rating tables: Ann 18, v, p 320; 10, Iv, p 434; DBull 140, p 228, WS 28, p 154; 30, p 453; 52, pb21; 66, p
170; 85, p 81; 100, p 132; 133, p 245,
Discharge measurements of Bear Iiver near Collinston, Utah, in 1005.
~
: . Aronof | Mean a Dis=
Date. Iydrogrupher. Width.| Lotion. | velocity. hulm. 1 charge.
Square | Feet per Becond-
Feel. eel. aecond. Feel Jeets
February 10....] C. Tanner....coevviaanns 270 486 2.40 1.75 1,108
March ®.......| W. 0. Bwendsen... 275 m 2.7 2.0 1,043
March 20, 278 m 2.78 2.50 1,076
May 17.... 78 084 2.7 2.45 1,910
Boptember 7a..| A 1), LArSOD.ceauiiiianarnsinnnnees 19 10 1.04 a7 a
October 31.....| W. 0. Bwondsen....ooviiiisssananns 208 400 2.32 1.0 1,0%
8360 feet below regular statlon.
L3

Station rating table for

Gage
height. | Dischs

Feet. |Secons

NoTr,—Tne above !
measurements made ¢



BEAR RIVER BASIN.
dinme.ber Daily gage height, in feet, of Bear River near Collinston, Utah, for 1905..
1pporting
_*2) a nail Day. Jan. | Feb. | Mar. | Apr. | May. | June. july. Aug. | Sept. | Oct. | Nov. | Dec.
ion above % -
ns | 1o | 1os]| 235| 26 | 2.25|~0.1 |-0.5 |-0.5 | 1.2 1.55 | 1.4
stk th 1s | 1os| 105| 23 | 28 | 22 |- -5 |-.5 ] 12 |"155) L&
3=Water 1.76| 20 | 20 | 22 | 31 | 21 |-.a5}- .5 |—.5 ¢ L1 1.55 | 1.45
& .75 200 | 20 | 215 315] 2.1 |...... - .55|-.5 | L1 | 1.55| 1.45
18| 20| 20| 21| 30| 205{-.2 |- .55~ .5 1.1 | 1.55] 1.5
pp 338-335; 1o | 20| 105] 21| 20 | 105]-.2 |-.85|-.5 | 1.1 | LS 1.45
us 1o | 1e | 21| 27| 1s |- .25 -8 L1 1.6 | 14
18-19; 38, p ~ AR WL 16 | 1ss| 1.0s| 215 265| 1.6 |- .25 [ .85 )— .4 | 1.15] L6 13
5, Iv, p 3 0| 175 ] 18 | 105] 22 | 26 | 14 -3 -85 A | 1s] 18| 22
‘p' sr 100pl ) e | L] 1e | 22| 28 | 1383 |- .55 =4 1.2 | s | L1
4 Ly | 17| 1.9 | 23| 26 | L3 |- .4 i 85— .4 | 1.2 | L6 | LO
; L7l 15| 1.05) 23| 26 1.3 |=.4 —.55|-.3 12| L6 1.0
1, p 414; 66, 18| 1.3 | 20| 225 28 | 1.35|— 5= .5 |—.3 | 1.2 1.6 | 1.05
! e | el 21| 22| 25| ta|-46-.5 -3 1L 1.55| 1.05
v, p 305, 22 i 16| 16| 21| 23| 24| 14}-.5-.5+.3]13 1.5 L1
18] 1.7 | 21| 23| 24| L35|—.5 |- .5 3113 ] 28] 11
il s {21 |23 |24 23 }=.51—.5 3| 13| s8] 118
- p821; 08, p 175 1.7 | 215] 23 1.4 l=.5 |-.55) .3 | 135} 1.55| 115
1.75| 1.7 | 2.25| 2.4 1.4 |— .5 |— .55 .4 | 14 3 1.5 | 1.2
1.75| 1651 2.5 | 2.6 L45]— .5 |— .56 .4 | 145 L5 | 125
1.7 | Le5| 2.4 | 26 1.45 — .5 |— .55 .4 | 1.45] L5 | 1.25
- .75 L7 \ 2.3 2.5 1.4 |—.5 |—-.55] .4 | L4 1.45| 1.2
chfi‘r"g& 1.8 |17 | 235 2.5 135 |— 45 |— .55 | .4 | L45] 145] 12
= 1.8 | 1.8 | 24, 25 1.1 — .5 3] s | 1.5 128
Second- 1.85] 1.9 | 2.4 | 2,45 - .5 a | 1s | e,
Jeel. 1.85| 1.9 | 2.4 | 25 — .45] .3.| L5 ! L4} 13
5 1,106 1.85| 1.9 | 2.5 | 2.55 - .45] .35| L5 | 1.45) L35
i) 1,043 1.85( 1.05| 2.5 | 2.6 - .5 g L5 | L] 14
b 1,076 19 |.oos 2.5 | 2.6 - .5 65| L5 | L5 | 145 3
5 1,910 108 fisasins 24 | 2.6 — .5 71 L8| L5 L4 33
" 31 20 e 84 |ovisnl] B foeroeas SO S| PRI L WL R R ;
0 1,09 I |
Station rating table for Bear River near Collinston, Utah, from January 1 to December 31, 1305.
Gage l Gn t || Gege ‘1 Ga
height. Discharge. | !I[‘igﬁ. Iwbi.tclmrge.“ height. Dlscharge.l height. Discharge.
---- R R G R | 1
Feet. |Second feet.|| Feel. |Second fzet. Feet. ‘ Serondfeer.l Fect. |Secondfeet.
> —0.55 10 0.40 2% || 1.40 868 || 2.40 1,85
—0.50 15 .50 310 § 150 950 2.50 1,960 g
—0. 40 20 .00 | 35% || L6 1,035 l 2.60 2,075 £ S :
-0.30 a7 .7 406 | 170 1,125 Il 2.70 2,19 :
—0.20 08 .80 w | Leo 1,220 || 280 2,310
—-0,10 02 .00 518 |  1.80 1,320 2.90 2,435
5 .00 120 1.00 50 | 200 1,420 3.00 2,50
.10 152 1.10 66 | 210 1,525 3.10 2,600
.20 187 1.20 716 | 220 1,630 320 2,830
.30 225 1.30 700 2.30 1,740
NoTE.—Thne ahove table is applicable only for open-channel conditions. Tt is based on discharge
easurements made during 1804-05. 1t ta well defined between gage heights 1.3 feet and 2.5 feet.
¢
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Estimated monthly discharge of Bear River near Collinston, Utah, for 1905.

[Drainage area, 6,000 square miles.]

Discharge in second-feet. Run-off.
‘Total in nd-feet
i Maximum.| Minimam. | Mean, | cTe-feet- Bﬁ.eor:ni pars I::g]l‘t;.l'n
hnunlly ......................... 1,420 1,035 | 1,199 73,720 0.200 0.231
1,420 700 | 1,199 66,520 .200 208
1,960 1,320 | 1,605 98, 600 .208 « 309
2,075 1,525 | 1,800 107,100 . 300 .335
2,760 1,850 ) 2,201 135, 300 -367 .43
1,685 310 895 53,260 149 .166
120 15 36.4 2,238 . 0061 . 0070
2 10 13.0 79 002 . 0025
406 15 158 9,402 .026 .02
1,035 646 806 49, 560 A 154
1,035 009 976 58,080 .163 182
950 580 767 47,160 .128 .148
2,760 10 l 911 l 701,900 .160 2.17

NoTE.—Discharge interpolated on days when gage was not read. Discharge applied for open chan-
nel during winter months.

TLOGAN RIVER NEAR LOGAN, UTAH.

Logan River rises on the wcst slope of the Bear River Range, flows southwest, then north-
west, and unites with Bear River near Benson, Utah. The entire basin is rough and
rugged, the elevations ranging from 4,500 to 9,000 feet and the stream being confined
largely to a steep and rough chann:l in & comperatively narrow canyon. The principal
formation is a compact limestone, with Jittle or no soil except near the summit of the range,
where a thin layer supports quite extensive groves of fir and aspen. The lower reaches of the
stream are practically barren of timber, except for a few scattered pine and mahogany trees
and a rather thick growth of underbrush. A large amount of timber l1as been cut out and
the area has been overgrazed by sheep and cattle. There are no flood basins or marshes in
the region. Probably three-fourths of the precipitation in the basin is snow, the melting of
which forms the chiaf source of supply for the spring and early summer flow; the late sum-
mer and winter flow is derived chiefly from springs, which are well distributed over the basin.
In its upper course the stream has numerous small tributaries, all short and swift. Temple
Fork and South Fork, which enter the river about 10 and 15 miles, respectively, above the
geging station, are perennial streams and furnish from one-third to one-fourth of the total
flow. DBlacksmith Fork comes in below the gaging station. There is no storage on the
stream at present. The entire flow, after being utilized to furnish power at two electric
plants near the mouth of the canyon, is used for irrigation.

A gaging station was established June 1, 1896, about 2 miles east of the city of Logan, near
the mouth of the canyon. It was discontinued July 18, 1903, and reestablished April 13,
1904, at a point along the canyon road about 50 feet below the highway bridge, at the mouth
of the canyon, 800 feet below the Hercules power house and about 1,000 feet above the old
geging station. ; ’

Th channel is straight for about 150 feet above and 75 feet below the gaging section. The
banks are of rock and soil, permanent, and . -~ ~ufficiently high to prevent overflow. The
bed of the stream was originally of bowlders and gravel, well cemented together, very rough,
and of such shape that the stream was not well distributed. When the station was reestab-
lished the channel was improved by removing large bowlders and sufficient of the finer
material to distribute the flow and render the bed comparatively smooth.. During the

spring flood of 1004 a dep
about the original conditi
one channel at all stages.
velocity of from 3 to 7 fee
riffles and the grade of the
as the stream never freeze
Discharge measuremen
eable is marked at 4-fool
above the cable, for use ¢
post, set in the west bank
Observations are take:
Bacon, manager. The gt
the upstream side drawn*
at the top by a horizonte
near the water edge. Th
lic plug, cemented in a lir
point near the north sid:
zero of gage; elevation
Railroad elevations, 4,50
Information in regarc
United States Geological
Description: Ann 18, iv, pr
p 334; 51, p 411; 66, p 118;
Discharge: Ann 18, iv, p 31
133, p 246,
Discharge, monthly: Ann]
133, p 248.
Discharge, yearly: Ann 20,
Gage heights: WB11,p77;
Hydrographs: Ann 19, Iv,
Rating tables: Ann 18, Iv,

Discharge 1

Date.

January 2....| W. G. B
February 21...|....- do..

August 24a,_, . .|..... do
September 14..| W.G. 8
October 29.....|..... do
November28...|..... do
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During the

BEAR RIVER BASIN. 29

spring flood of 1904 2 deposit of bowlders and gravel was made at the section, reducing it to
about, the original conditions, but leaving a Joose and probably shifting bed. There is but
one channel at all stages. Discharge ranges from about 150 to 1,000 second-feet, with &
velocity of from 3 to 7 feet per second. The depth is 1.5 to 3.5 fect. . There are no dams or
riffles and the grade of the stream is about uniform. Winter flow is afTected but little by ice,
as the stream never freezes over. -

Discharge measurements are made by means of a cable and car of the regular form. The
cable is marked at 4-foot intervals with red paint. A guy line is stretched about 25 feet
above the cable, for use during high water. The initial point for soundings isa4 by4 inch
post, set in the west bank and projecting about 4 feet above the ground.

Observations are taken by the Telluride Power Company, under the direction of E. P.
Bacon, manager. The gage is of the vertical type, consisting of a 2 by 2} inch steel rod, with
the upstream side drawn to an edge. Itisdrivenintothe bed of the stream and is supported
at the top by a horizontal 4 by 4 inch fir buried in the bank and fastened to a vertical post
near the water edge. The benchmark isa United States Geological Survy standard metal-
lic plug, cemented in & limestone ledge 250 feet N. about 30° W. of the cable. on a prominent
point near the north side of & road leading to the power house; elevation, 24.85 feet above
zero of gage; elevation above mean sea level, as determined from Oregon Short Line
Railroad elevations, 4,502 feet.

Information in regard to this station is contained in the following publications of the
United States Geological Survey (Ann=Annual Report; WS=Water-Supply Paper):
Description: Ann 18, iv, pp 316-317; 19, 1v, P 433; 20, v, p 462; 21, 1v, p 397; WS 16, p 158; 28, p 146; 38,

p 334; 51, p 411; 66, p 118: 85, pp 86-87: 100, p 137; 133, P 246.

Discharge: Ann 18, iv, p 317; W8 16, p 158; 28, p 153; 38, p 335; 51, 411; 66, p 118; 85, p 87; 100, p 137;

l_33, P 246, ®
Discharge, monthly: Ann 18, iv,0 318; 18, Iv, p 434; 20,1v, p 462; 21, iv, p 397; 22,1v,p 408; WB 75, p 102;

133, p 248.

Dlsch:'rge, yearly: Ann 20, iv, p 60. :

Gage heights: WS 11,p77; 16, p 158; 28, p 150; 38, p 335; 51,p 412; 66, p 119; 100, p 138; 133, pp 247, 248.
Hydrographs: Ann 189, iv, p 434; 20,iv, P 463; 22, iv, p 409. v

Rating tables: _A.nn 18, iv, p 318; 19,1v, p 433; WS 28, p 154; 39', p 453; 52, p 5213 68, p 176; :ES, p 247,

Discharge measurements of Logan River near Logan, Utah, in 1905.

Date. . Hydrographer. Width. i‘eﬁi‘uﬁf !ve‘i{:ﬁ?y. hgizﬁ. c:glé'ée.

Feet. s}:;’ 3 {:g;fgi" Feet. Sc!::!n'd- .
Im:mgryzz..-. 51 . 49 .16 449 155
February 21... 50 40 3.26 4.45 160
March 21......}--c0n d0..eacsaccesnsesnsassanssonacas 51 52 2.57 4.40 134
April 17 cecaacfaanns d0.cessnee 51 58 302} 4.5 175
June 5..ceceececfocesalOonncaess 57 109 5.86 5.61 637
August 21.....| W.D. Beers 52 56 2.79 4.55 155
August 248_._.|..... do....... 39 59 2.53 4.48 149
September 14..| W. G. Swendsen.. 51 50 3.20 4.52 161
October 29..... RN, [, S 51 43 2.89 4.40 124
November28...|.....d0.cccieinnnnncanes csamsasetsea 51 42 3.02 L1 126

s Measured 300 feet below station,
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Daily gage height, in feet, of Logan River near Togan, Utah, for 1906.

Day. Jan. | Foh, | Mar. | Apr. May. | June. | July. Aug. | Bept. | Oct. Nov. !. Do,
e —] S S S DR [N M = S
Yerviiveneens] 448) 448) 4.4 | 483 490 | 85 | &1 450 4.5 | 443 44 41
B esueeened] 8 448 | 4.38| 4.41] 405 55 5.05| 4.6 4.5 443 | 4.4 4.3

1 ieaeinnanes

Weeosan

4.45| 4.3

48| 441| 4.0 | 555
44| 40| 48| 556
44| aa] 478| BT
44| 44| 47| b8
o4 | 445| 475| 545
44 | 4.45) 48 | BB
442 4.48| 4.85( B3
42| a40| 478| &5
L42| 45| 48 | 85
coeenss| a47| 48| 53
442 | 4.46| 4.8 | 545
4.42| 4.5 | 4.85| 545
42| a.45] 475 5.4
4| 438 448| 40| 4.85| BA
43 4.35| 4.48| 4.47| 493 | 535
L43] 43 | 4.47| 448 53 | 52
443 435 4.45| 4.8 | 53 | 62
143) 43 | 447| 45 | 53 | &1
43| 43 | 441 | 455 53 | &1
L45| 4.55| 5.25| 507
4.45| 438| 4.4 | 4065| 525] 51
447 4.4 | 4.45| 465| &2 | &1
445 438 4.43| 4.85| 525 51
e T | A B
L43| 438| 442| 48 | 53 | 51
443 4.38| 445| 4.8 | 535| 51
;- 445 4.75| 53 | 51
aa3l.....| 45| 48| 53 | 51
P | e o | | wasd. ..

505! 457 4.5 | 443| 44 | 4N
505! 4.67| 45 | 44 | 44} 400
50 | 457| 482 44 | 44| 42
os| 47| 4s2| 44| 44| 420
a0 | 467 483 44 | 44| 4
88| 467 4.5 | 442| 44 | 428
48 | 4.67| 448 445 44 | 428
475 | 4.56| 4.48| 445 44 | 4T
47 | 4.50| 448 4.45] 4.4 | 433
47 | 4.50| 448 443| 44 | 43
467 ] 456 | 447 443 44 | 430
05| 4.56| 447 443| 438] 43
a65| 4.55| 4.47| 4.43| 438 | 435
Los| 4.55] 456 | 443] 438 438
05| 4541 445| 4.43| 438 4.3
4065 4.54| 4.45) 445 4.35| 435
4.65| 4.55) 4.47| 445 435 4.38
465 4.54| 4.47| 4.45| 4.35| 4.35
465 4.5 | 4.40| 443} 435 4.38
1.65| 4.54) 4.45( 443 43| 4.3
465 4.5 | 4.45| 442| 4.35| 4B
465 4.48| 4.45| 4.42| 435] 435
46 | 4.5 | 448 4.42| 4.35| 4.38
46 | 45 | 440 44 | 432 44
46 | 4.48| 4.47| 4.4 | 420| 438
46 | 4.5 | 447] 44 | 44 | 438
46 | 4.5 | 447 4.4 | 438 438
46 | 4.45| 445 4.4 | 43 | 435
46 | 45 loen] 44 |oeond| 438

NoTe.—Stream does

rially affect the rating.

not freeze at this point during winter months in suficient amount to mate-

Station rating table for Logan River near Logan, Utah, from April 25, 1904, to December 31,

1905.
h((‘:lglzlet Discharge t h?i:: 3 Discharge. E h?l; ¥ Discharge. hglziet. Discharge.
Feet. \Second-feet)| Feet. |Second-feel. Feel. !Scmnd‘-f eet)| Feet. |Second-feel,
4.30 109 5.00 350 5.70 675 6. 40 1,052
4.40 136 5.10 304 5.80 726 6.50 1,108
4.5 164 5.20 438 5.90 770 6.00 1,104
4.00 195 5.30 483 6.00 833 6.70 1,222
: 4.70 230 5.40 529 6.10 887 6.80 1,280
‘ 4.80 268 5.50 577 6.20 041 6.90 1,338
S 4.9 308 5.00 625 6.30 990

NoTE.—The abo!
measurements ma

feet.

va table Is applicable only for open-channel conditions. Tt {s hased on 21 disch
de during 1904-1905. It is fairly well defined between gage helghts 4.4 feet nmlnlm

il

Estimal.

Month

JANUATY cosesnnann
February....
March...ocennnnss
April.oveaiananss
MAaY . osossonnansss
JUNC.rianaanes
JulYarensssrrnnesns
August . ..oiiannes
Beptember,,
October.... a
November,......
Decemier, oouune

The yrar...

NoTk.—Dischat

This stream |
then northwes!
similar to that
the Logan, the
below the gagi

The gaging |
canyon near 1|
December 31,
the tollgate w
maintained at

The channe
for 20 feet In
beyond this p

not overflow.
rough, but a
December, 1§
pocond; unde
about 80 to |
the results at

Dincharge
cable s mar
In ntretched &
In the south

The gage,
the vertieal |
1o an edge, |
In the bank.
Jogleal Burv
the north pe
the eyeboll




b
Nov. |1 Drv.

3] 4.4 433

al 44| &M
Al 44 432
44 4.3

Pl o4d 4.25

| 4.4 4.25

1| 44| 425
2] 4.4 4.25
5 4.4 4.25
15 4.4 4.7
5] 4.4 433
13| 4.4 4.33
3| 4.4 4.36
3] 48| 43
3] 4.33| 4.35
3| 4.38| 4.38

3| 4.38| 4.3
15| 4.35| 4.35
15 435 438
15| 4.35| 4.35
43 4.35| 4.38
437 4.33| 4.3
12| 435 433
42| 4.35| 4.35
42| 4.35| 435

4| 43| 44
4| 420 438
44 | 438
L 438 | 4.3
14 | 43 4.35
i R -

amount to mate-

, to December 81,

Discharge.

Second-feel.
1,052
1,108
1,164
1,222
1,280
1,338

1sed on 21 discharge
nts 4.4 feet and 6.25

TEAR RIVER DASIN.

Estimaled monthly discharge of Logan River near Logan, Utah, for 1005,

. |Drainage area, 218 square miten)

! Dincharge In aocond-feet, tun-off.
i eSS —" | Toinlin ‘l;-—-c:rn:u;-;:t'f i
Sl '1Mnnl|m|m.l — T b per wjae ';:"E'm"!'"
[ A N E Ko 208 .
Jamuary.. 108 n 142 0,051 0.7
Februnry... 173 m (K1 Lm0l 020
) 1(11 1 o | D 167 (K1 144 Ll W7
ATl s uaaasssnnnnunssnnn 208 1 177 A2 . 0n
May.coeeesaensnen L4 20 B 1.00 1.94
JUNC..ieesesssananncs 613 32 490 .: .M
July... I 104 248 1L 1.3
August.. 103 1o 17 a7 530
September.. 173 160 1h T2 A
Octobel.ieasssnnas 150 130 143 O JT0A
November. coeeanennes ' 136 1 m o + 0N
DecemDOT, cevvannse-aasssnnsnses 130 Ll 18 Ml N1
] I S S e
THE FOAT. . eanrnnrsscssnins ll'lh] m ol .o 12.m

P——

NoTE.—Discharge interpolated on dnya when gnge was not read,

BLACKSMITIT FORK NEAR IIYIRUM, UTAIL

This stream rises on the western lope of the Denr River Range and flows southwest and
then northwest into Logai. Rives. The drainage buxin of the tributary in In every way
similar to that of the main stream. Only the flood and winter discharge, however, reaches
the Logan, the entire spring and summer flow being used for irrigation on the tillable Iands
below the gaging station.

The gaging station was established July 10, 1000, near the tollgnte in the mouth of the
canyon near lyrum, Utah, whigh ix the nearest post-office. The station wna discontinued
December 31, 1902, and reestablished May 10, 1004, about 1,000 feet downxtream from
the tollgate and 800 feet above the Hyrum city electric-power plant. A station s alwo
maintained at the power-plant race.

The channel is straight for 200 feet nbove and 70 feet below the station,  The right bank
for 20 feet back is a low, wooded flat, subject to overflow during extreme high water;
beyond this point the bank i high and barren,  The left bank ix wooded and high and does
not overflow. The bed of the stream is componed of howlders and gravel and bs somewhat
rough, but apparently permancnt, though a light change seems to have oceurred during
December, 1304, During flood stages the velocity bn high, rnging from 4 1o O feet por
second: under normal conditions it is 2 1o 3 feot per wecond,  The dischnange varies from
about 80 to 1,000 second-fect. Ice does not form in suMeient quantity to interfere with
the results at any stage.

Discharge measurements are made by meana of a eablo and car of regular form. The
cable is marked at 4-foot intervalx with red paint. A guy line for use during high water
is strotched across the stream about 30 feet above the eable. The Initial point for soundings
is the south post supporting the eable,

The gage, which ix observed daily by Urinh Benson, n farmer living at the tollgate, b of
the vertical type, and consists of a 2 by 2} inch fron bar with the upstream side dmwn
to an edge, driven into the bed of the stream and supported by & horizontal plece buried
in the bank. The gage in referred to beneh marks as followw: (1) A Unlted Btates Geo-
Jogical Survey atandard motallie plug, sot in & solid Himestone ledge about 40 feot east of
the north post supporting the eable; elovation above zero of gage, 17875 feel,  (2) Top of
¢he eyebolt of the north anchor of tho cable; elevation above zerv of gage, D.078 feet,
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Description: WS 51, p
Discharge: W8 51, p 41
Discharge, monthly: Ant 22,
(Onago heights: W8 B, p 4135 o4,
1lydrograph: Ann 2, v, p 410,
, Rating tablea: W& 42, p 5215 06, p 170 85, p 80; 133, p 260

Discharge measurements of

Information in regard to this
United States Geological Survey (An
412; o6, p 110; R4, p 84, 133; p 240

2; o0, p 110: 8, p 85 133, p 240,
v, p 4005 W8 78, p 102 RS,

p 120; 8, p 84; 13, p 200,

station is contained in t
n = Annual Report;

32 STREAM MEASUREMENTS IN 1005, P
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ho following publications of the

WS = Water-Supply Paper):

p 80; 133, p 251,

Blackamith Fork near ITyrum, Utah, _in 1905,

Date, 1ydrographer. widn| A of ﬂ!m{‘,_i JJaee | e
. Square | Feel per Second-
Feel, cel, second. Feel. feet.

January 23.....| W U, Bwondsen, . casessensness 38 33 2,20 3.50 78
Fobruary 22..ufa0ee L] 24 2.32 3.5 80
April 10ecaunes o u“ 2.7 3.70 119
Moy dooovannes 41 8 3.18 3.08 188
July Doavnsnannfonnss a0 4 2.0 3.00 08
Auguat 22, . ... W Dy BOOTR, vavasssssnannasnnsrnsss a 3 1.01 3.00 '
October 28.....| W, 0. Bwordren..... 30 n 1.23! 3,30 28
November 27,0, 0eee A0uaanasssse an 23 1.33 | 3.3 VSI.

Daily gage height, in fee,

of Blacksmith Fork near Tyrum, Ulah, for 1006,

Day.

Jan.

Fub.

Mar. | Apr.

May. | June.

July.

Aug.

-

R

s ke 2

Ak
i

N b

»

at

#8| 30 4.0 i1

35| 36 4.0 41

.5 3.8 4.0 4.1

35| 38 4.0 41

as| 36 4.0 41

3.b 3.0 30| 39

3.5 30| 39| 30

38| a7 3.0 3.9

5| 37 3.0 3.9
26| a6} 3.0 3.8
as| 3o 3.0 .8
5] 36 3.0 3.8
3.5 a7 3.0 3.8
3.5 4.7 .9 3.8
3.8 a7 3.9 3.8
5| &7 .9 3.8
3.4 a7 3.0 3.8
3.5 3.7 4.0 3.8
as| 28 40| a8
35| 38 4.0 a8
3.5 3.8 4.0 3.8
3.5 .8 4.0 a.8
3.0 3.0 4.1 4.8
0| 29 4.1 3.8
4.0 4.0 i1 37
3.0 4.0 4.1 37
2.0 4.0 41 3.7
a.0 4.0 i1 87
3.0 4.0 41 a7
a0 4.0 4.1 a7
3.0 [eeeanns] A1 Lineen

a0
3.6
an
3.6
3.0
3.0
3.6
3.0
3.6
3.0
30
3.0
3.0
3.0
3.0
3.0
.6
a.n
a.0
3.0
3.0

Bept. | Oct.

[ RS P L

Nov.

4.8 3.6 3.3 3.3
48| 30| 33 3.3
4.8 an 3.3 3.3
48| 36| 33| 33
+8| an| 33| 33
48| 36| 33| a3
48! 30| 33| 33
48| 36| 23 3.3
4.8 3.0
48| 30| 33| 33

48| 30| 23] 32
4.8 2.0 3.3 3.2
4.8 3.0 3.3 3.2
48 30| 3.3 3.2
26| 20| 33| 33
s0| 30| 33| 33
3.0 3.0 3.3 3.3
30| 36| 33| 33
26| 20| 33| 32
30| 38| 23| 32
30| 30| 33| 31
20| 35| 33| 33
26| 23| 33| 33
20| 43| 33| &3
3.0 33| 33| 33
30| 23| 33| 33
0| 23| 33| 33
2.0 | 33| x3
26| 33| 33| 33
36| 33| 33| 33
APR Y] ORI i Y

o 8 T . e il .

2 RV Ie s
e ‘-'f"t\“.

2 yor A
5%

A
P

y,
s

S

e

Notr.—Btrenm does not freeza at thispoint during the winter months|
rally affeet tho rating.

n sufficlent quantity to mate-

Station rating table for
¢
hel;ﬂ.
Feet  |Second-fe

3.40 3
3.5 8

Discharg

NoTr.—~The ahove tabl
measurements made dur

Station rating table for

7 G
hl‘l;?)al. Dischar

Feet, |Second-|
i b

Note.—The above ta
echarge measurements n
well defined between ga

Estimated 1

JUNG.eeensccrssnnnnnes
JulY.eeoeosoncannnnnns

Notr.—Above estir
race (pp. 34-35).

BLACKSMITI

This station was
of water diverted
the total flow of tt
road from the tollg
cannl or race, and |

The channel is »
are sufficiently higl
ently permanent, |
from 2 to 3 foet an
the channel at any

18R 176—0



ations of the
pply Papen):

205.
e p——
|§‘o Din-
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‘rels Jeet.
.5 kL]
3.5 80
3.70 110
3.08 188
3.00 08
3.00 i
3.30 28
3.3 ; 1
1905,

8] 3.3

.8 3.3 3.3
o] 3.3 3.3
.8 3.3 3.3
La| 3.3 3.3
5.6 3.3 3.3

tquantity to mate-

BKAR RIVER BASIN, 33
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- Station rating table for Blacksmith Fork near Myrum, Utah, from January 1 fo July 81, 1906.

Gage \I)Im'lulrgu. Ilgi';;m. Discharge.

Qn Qnge H
!wlgm. Discharge. helght. Discharge. | helght

Feet  |Second-feel Feel. |Second-feel.| Feel. |Second-feet. Feet, |Second-feel
340 o4 3.00 8 3.80 140 4.00 100
\i 3.50 80 3.70 118 3.00 104 4.10 218

L PSS

Notr.—The abova table 1s applicable nnl{ for npon-chnnnrl conditions, It s bascd on five discharge
3 measurements made during January to July, 1005 1t is well defined throughout,

Station rating table for Placksmith Fork near Hyrum, Utah, from August 1 to December 31,
1905.

height. helght.

g T | T
Ga mlll‘hnfﬂ‘.‘ (nge \Dhcl\nm.} ll?l':tfl“l- Discharge. hgl?l t, Discharge.

Ferl, Semmf-frer.I Feet, |Second-feetl| Fret.. (Second-feet. Feel, |8econd-feel.

3.20 18 3.7 11 4.10 1890 4.50 04
3.0 20 3.80 115 420 210 4.00 330
240 12 .00 118 40 24 4.7 39
3. 50 57 4.00 163 4.40 7 ||, 480 402
3.00 7

Notr.—The above table Is applieable only for open-channel conditions.* 1t Is based on three dis-
charge measurements made during August to December, 1005, and the form of the 1904 curve, 1t is
well defincd between gage helghta 3.2 feet and 4 feet.

FEstimated monthly discharge of Dlacksmith Fork near Iyrum, Utah, for 1905.

s Dischargo In second-feet. Total In

Maximum.| Minimum. |  Mean, acro-fect.
JANUATY cveacsnnnnns 80 o4 .0 4,858
February... . 80 o4 .4 4,188
MAMCh. s eseasannassssnnns >als ] B0 85,2 5,230
April.... casese 100 8 132, 7,888
May.. PR . 216 104 187, 11,500
JUne,.enuse eses T . 210 118 151, 8,085
July.. 4 1] % 08.0 6,028
August, 402 75 85.5 5,287
Beptomber..... 402 75 28, 13,670
October...iissssnnnas 7 0 o1 3,757
Novomber, cuuaussissssrssissness . 2 0 o0}l - 1,726
December.cuiiiisssssssnssnsnns e . 20 18 20,2 1,611
THE FORL. .eisasaasnnnsssssanssssssisisisns 402 18 103 74,570

Notr.—Above eatlnates do not represent total flow of river, Bee Dlacksmith Fork power plant
race (pp. 34-35). :

BLACKSMITII FORK POWER PLANT ITACE, NEAR IIYRUM, UTAIL

"This station was extablished May 16, 1904, for the purpose of nscortaining the amount
of water diverted around the regular gaging station at the tollgate and thus determining
the total flow of the stream at that point. It is located about 600 feot down the canyon
rond from tho tollgnte at the mouth of the canyon, about 200 feet below the head of the
cannl or rce, and nbout 500 feet south of the river station.

The channel is straight for 100 feet above and 200 feet below the station. Both banks
are sufficiently high to prevent overflow. The bed of the stroam is of gravel and is appar-
ently permanent, except for probable slight changes near the edges. The depth varies
from 2 to 3 foet and tho velocity from 2 to 3 foet per second. Practically no ice forms in
the channel at any time.

IRR 176—00—3
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34 STREAM MEASUREMENTS IN 1905, PART XIL

Dischurge meusurements are pndde from a foot plank placed across Elle stream and fas-
tened nt the ends to picces of timber buried in the bank.  The plank is marked at 1-foot
intervals, The initinl point for sonndings is the nurt!l end of the .plank, mnrkt:d zero.

The guge. duily readings of which are made by Urinh Benson, is a 2 by 2} inch iron \3“
driven verticully into the bedd of the stream, supported at the top by the plank from which
’ i greadunted by means of punch holes. The bench mark
js n point on & projecting rock on the southenst ecorner of 1 rm:':{ house about 400 feet north-
west from the station. 1t ix mnrked with red puint. Elevation above zero of gage, 8.815

the measureinents nre mude, at

feet. F
A deseription of this station, gage height, and discharge data and rating table are con,

(ained in Water-Supply Puper No. 133 of the United States Geological Survey, pp. 251-253.

Jhixcharae meaxure mentx of’ Blackemith Fork power plant race, near Hyrum, Utah, in 1905.

v e Armol | Mean | G Dis-
Dute. Hydrographer. [ Widthe Letion, “\'cluclt,\'.E hui‘glf\el. charge.
| ; Square « Feel pch Second-

| Feel, l Jeeto | sccond, | Feel, Jeet,
Tanuney T8, ... Wt SWendseilo, . ceenennreneases 1.0 b2l 2.55 | 4.0 58
Octeler 2.y e 1 [ P—— et mn\ m} a.uﬂl 4.9 83

Daily gaye height, in fiel, of Blackxmith Fork power pfunl race near [{yrum, Utah, for 1906,

Duy. Jan. | Felo  Mar. Apr. \ May,  June, July. CAug. lHt-pl. El Oct. i Nov. 1 Dee,
R O (G RR  t 1

N o oo Wb 6 43 AB| 4| ae} 48] 4 ‘b a4 49! 49

B ceisnenes Lh | 43 | 4B| as| 4B| 46} 4o ALy 3 I tll | 40
3o e T oan s ael as| an| as)| 46| 4Ol 44 09| 49
i vl oas o ael oanl oas| ae] an] sl 4 4\ 9| 49
<'|4. onl oan| an) 4s]| 46 lﬂL""“ a4l 49| a9

a4 an| 46| 48| a6j 46} 46l 4] 40| a9

.| i Lh| 40 ti‘ 4n§ i) a8l ng 49| 49

a4 an| ao| 44 40| inl 40 doaal e e

; 03| 40| 44 Lul o] 40 Jodd] as| 4o

an| 40| 44 45! 4! LB\ Joaal asl| a9
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